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GRIFFIN’S 

CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 45. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

CONTENTS. 
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Advertiser seeks Engagement on a Chemical 
A* .Works as Manager, Under-Manager, or Chemist. Held similar 
position eight years. First class references. — Address, T. T., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

CAPPER PASS AND SON, BRISTOL, 

ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

Assistant Manager Wanted, for Glucose 
-Ci Fadtory near London, Previous experience essential.—Apply 
stating qualifications and salary, to B.A., 50, Hampton Road, Fores 
Gate, London, E. t 

A Young Man (Chemist, Dr. Phil.), possessing 
-AA. business knowledge, and having been for several years Manager 
of a well-known manufadtory of chemical and pharmaceutical appa¬ 
ratus, wants a Situation suited to his capacity in a manufadtory or 
house in the above business, or in a chemical fadtory, in this country 
or abroad.—Address, B. 1464, & l’Expedition Centrale d'Annonce de 
G. L. Daube and Co., Berlin. 

('"'hemical Plumber. Wanted a good hand 
well accustomed to chamber work. Must be a steady man.— 

Apply at Ohlendorff’s Peruvian Guano Works, Tidal Basin, Vidtoria 
Docks. 

INSTITUTE OF CHEMISTRY- 

TSJ OTICE.—The next Examination in Practical 
1 ' Chemistry in connedtion with the Institute will be held on 
MONDAY, 22nd AUGUST, and four days following. Candidates 
for the Associateship who intend entering for this Examination should 
communicate with the Secretary, Mr. Charles E. Groves, at Somer¬ 
set House Terrace, W.C., before the 13th August. 

TO CHEMICAL ENGINEERS. 

Y\7’anted, Address of those who will furnish 
• * Plans and Specifications for the Eredtion of Plant for the 

making (to commence with) of about 20 tons of Sulphate of Ammonia 
monthly; and also of Vitriol Chambers and Plant.—Address, No. 1130, 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

'T'HE MASON SCIENCE COLLEGE, 
L BIRMINGHAM. 

APPOINTMENT OF ASSISTANT LECTURER ON 
CHEMISTRY. 

The Council invite APPLICATIONS, or or before the 18th of 
July next, for the above Appointment. 

Particulars of the salary and conditions will be sent on application 
to the Secretary, Mr. G. H. Morley, the Mason Science Coliege, 
Birmingham, to whom all applications for the Appointment should be 
sent. 

By a resolution of the Council, Candidates are especially requested 
to abstain from canvassing. 

J. GIBBS BLAKE, M.D., Chairman. 
G.J. JOHNSON, Hon. Sec. 

Edmund Street, Birmingham, June 15,1881. 

YATanted, by a Young Gentleman in his 
* ' eighteenth year, who has prepared himself for such employ¬ 

ment by a thoroughly systematic course of study in analytical che¬ 
mistry in a well known laboratory, Employment as Assistant to the 
Manager of some manufadturing establishment. The advertiser’s 
friends would be prepared to negotiate with any correspondent in a 
spirit of fairness.—Address, W. S., Raby House, Bathwick, Bath. 

MINERAL OIL REFINERY. 

/T'0 BE SOLD, as a Going Concern, a Works 
-*■ producing first class Lubricating Oils for Spindles and other 

purposes, Paraffin Scales, &c., which have obtained ajhigh standard 
in the market, and for which there exists a good selling connedtion in 
London, Manchester, and other distridts. The Works adjoin the 
North Staffordshire Railway, with siding accommodation, and are 
also conveniently situated for .water carriage by canal. The plant 
consists of steam engines, boilers, stills, agitators, modern filter- 
presses, double freezing machine, hydraulic press, complete labora¬ 
tory, &c., and is capable of working about fifty tons of raw material 
per week. Satisfadtory reasons given for disposing of business.— 
For cards to views or further particulars apply to Mr. J. R. Wain, 
Tunstall, Staff. 

'C'OR SALE.—A Secondhand Bunge Balance 
and Weights in good condition.—May be seen and offers received 

at 4, Gough Square, Fleet Street, London, E.C. 

BRADY & MARTIN, 
NEWCASTLE-ON-TYNE, 

Will, on application, forward Catalogues of Chemical and Physical 
Apparatus, Pure Chemicals Special Reagent Bottles with Embossed 

Labels, Nitrometer, dec., &c. 
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L. OERTLING, knowing that stands of his 

Balances are now being sold with beams which 

are not his manufacture, and vice versa, thereby 

making apparently two Oertling’s Balances 

F. E. BECKER and Co,, late 

'i*p Iff 0 
Balances manufactured by him bear his name 

, both on beam and stand. 
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AUG. BEL & CO 
34, Maiden Lane, Covent Garden, London, W.C. 

Importers and Manufacturers of Chemical and Scientific Apparatus, Pure Chemicals, &c. 

NOW READY, 

NEW ILLUSTRATED CATALOGUE OF CHEMICAL APPARATUS. Price, is., by post 1/2. 

MAW8QN & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and ^Weights of Precision. 

13 & 15: MOSLEY STREET' 

NEWCASTLE-ON-TYNE. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 

TOWNSON & MERCER’S COMPLETE CATALOGUE of 
Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

Qilicates of Soda and Potash in the state of 
Soluble Glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the Manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an 1 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

^SULPHUROUS ACID. 

SULPHITES AND BISULPHITES OF 

SODA AND LIME. 
MAKERS: 

A. BOAKE & CO., 
STRATFORD, LONDON, E. 
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CALVERT’S 
6d., x/o, and x/6 Tin 
Dredgers; 2/6,4/0, 

6/0, and 10/0 
Boxes. 

CARBOLIC 
Guaranteed 15 % 

The cheapest effe&ive 
Disinfeding Powder for POWDER 

NIGHT COMMODES, CLOSETS, MANURE AND 

DUST HEAPS, KENNELS, & FOWLHOUSES. 

Regularly used by the principal British Railway 
Companies, Carriers, Brewers, Horsekeepers, &c. 

Especially useful during Warm weather, as flies and inserts 
will not approach it, whilst it purifies the air. 

CALVERT’S 
In 6d. and xs. 1'^4'P’SAT If1 
Metal Boxes. OiiXw «D UJj JL'U 

SHAVING & TOOTH 
F. Le Gros Clark, Esq., F.R.S., €|§f|AlP 
F.R.C.S., &c., Consulting Surgeon to 

the St. Thomas and Great Northern Hospitals, London 

says:—“ I was so pleased with your Carbolic Tooth 

Soap that I recommend it to my patients. It leaves a 

delicious freshness that makes it a pleasure to brush the 

teeth with it.” 

F. C. CALVERT & CO., Manchester, 
Have been awarded a “ First Class Special Merit ” Diploma at Melbourne Exhibition (Highest Award), 

besides Nine Prize Medals and Diplomas previously obtained. 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS, CHEMICAL REAGENTS, 
GERMAN GLASS AND PORCELAIN, 

CHEMICAL THERMOMETERS, BOTTLES, LABELS, &c„ 
FOR THE USE OF 

ANALYSTS, SCIETTCE TEACITEES & ZMI-^TTTTZE1 AlOTTT 

Price Lists on Application. 

THE CHEMICAL NEWS 
AND 

JOURNAL OF PHYSICAL SCIENCE. 

Edited by WILLIAM CROOKES, F.R.S. 

Published every Friday. Price 4d. Annual Subscription, post free 
including Indices, £1 

CHARGES FOR ADVERTISEMENTS. 
£ s. d. 

Five lines in column (about 10 words to line) 036 
Each additional line.. o 
Whole column .. ..x ij 0 
Whole page.3 0 0 

A reduction made for a series of insertions 
Cheques and Post-Office Orders, crossed “London and County 

Bank,”payable to the orderof William Crookes. 

BOY COURT LUDGATE HILL LONDON. E.C. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR, 

GAS PURIFICATION & CHEMICAL GO,, LIMITED, 
161, 162, 163, Palmerston 'Buildings, London, E.C. 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI- 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m.and from 7 to iop.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c., conducted. 

Prospedtuses and full particulars on application to Prof Gardne r 
at Berners College, 44, Berner§-street W, 
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KORTING BROTHERS, 
E3>rc3-insrEBIiS3 

17, LANCASTER AVENUE, FENNEL STREET, 

MANCHESTER. 

E. KORTING’S Patent Universal Injector 
Works equally well non-lifting or lifting. Can be made to lift 
24 ft. Works with high or low steam pressure. Works with 
hot or cold water. Forces the water into the boiler considerably 
above boiling point, thereby increasing the durability of the boiler. 

IS STARTED BY SIMPLY TURNING ONE LEVER. 

Belfast. 
Church. 

Deptford. 

Dublin. 

Glasgow. 
99 
9 9 
♦ 9 

Hebburn. 

STTPPLIED TO:— 

Corporation Gas Works 
Foxhillbank Printing 

Co. 
Mr. A. J. Dickinson. 
R. Wheen & Sons. 
A. Guinness, Sons, & 

Co. 
Lloyd’s Proving House, 
P. & W. McClellan. 
A. Stephens 8c Sons. 
Stevenson & Co. 
Tharsis Sulphur Co. 

Leeds. Corporation Gas Works. 
Lincoln. Messrs. Robey & Co. 
London. May & Baker. 

,, Merryweather & Sons. 
,, Victoria Graving Dock 

Co. 
Polmont. Nobel’s Explosive Co., 

Lim. 
Sittingbourne. Mr. E. Lloyd. 
Sunderland. The Ford Works Co. 
W’idnes. Gaskell, Deacon, & Co. 

,, Jas. Muspratt & Sons. 

Price Lists and Testimonials on Application. 
Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manufacturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
of any required power, for Irrigating, Draining, Mining, Rolling Mills, 
or Water Works purposes, and Manufaturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon's 

Patent Bleac’ning-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Constrution. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. 
Steam Superheaters improved for Oil, Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel,Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Matear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

T .-A-ILTC-^ SidTZSJEL 

BAILEY’S PATENT KOT-AIR ENGINE. 

ORE-HORSE • POWER 
PENCE 
FOR. FUEL 

PUMPING 
FOR 

1 PENNY A DAY 

Made from J to 5 horse-power. 561bs. of coke will keep a i-horse 
going 12 hours. 1000 galls, of water lifted 50 feet high for a penny. 

NO BOILER. NO DANGER. 

Awarded Prize Medal by the chief Societies. 

SOLE MAKERS— 
W. H. BAILEY & Co., Albion Works, Salford, Manchester, 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 

Phcemx Chemical Works Ironbridge. 

F> OYAL FOLYTECHNIC.—Lurline, the 
-I-'- Rhine Maiden, by Mr. George Buckland.—Ardtic Exploration, 
by Commander Cheyne, R.N.—Porcelain Manufacture, by Mr. J. D. 
Cogan.—The Photographer’s Sunbeam, by Mr. T. C. Hepworth.— 
The Rising in the Transvaal, by Mr. W. R. May.—Etherdo, the 
luggler.—The Microscope, Electricity, the Isle of Wight, &c., by 
Mr. J. L. King.—Fleuss’s Diving Apparatus.—The Electric Railway. 
—Balmain’s Luminous Paint Room.—Recitals by Mrs. Stirling and 
others, at 3 on Saturdays. Admission to the whole, is. Open front 
12 till 5 and 7 till 10. 
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ACTIEN-GESELLSCHAFT 
FUR 

AN S L! N-FABRI KATION, 
BERLIN, 

Manufacturers of Aniline Colours for Dyeing and Printing on Silk, Wool, Cotton, Leather, &c 

WORKS—Rummelsburg and Wksenufer, near Berlin. 
OFFICES—Treptower Briicke, S.O. 
TELEGRAM—“ Amlin.” Berlin. 

Engl. Patent, No. 243 (1878) 
n ,» 2828 (1879) 
» .. I7I5 (1878) 

» .. I7I5 (1878) 

RUBINES, 
ACID-RUBINE 
PONCEAUS 
BORDEAUX 
PHOSPHINES 
MANDARINES 

Eosines 
Rosaniline Base 

Safranines 
Coccines 

Nigrosine 
Coralline 

Aurine 
Martius Yellow 

Berlin Brown 
Regina Violet 

Methyle Violets 

ANILINE OILS 
ANILINE SALTS IN CAKES AND CRYSTALS 

ACID YELLOW Germ. Patent, No. 4186 
MALACHITE GREENS, Engl. Patent, No. 828 (1878) 
ACID MALACHITE GREEN „ „ 4406(1878) 
BENZYLE BLUES 
WATER BLUES 

Cotton Scarlets 
Aurantia 

Picric Acid 
Methyl Orange 

Hofmann Violet 
Marine Blue 

Paper Blue 
Mode Brown 

Nacarate 
Bavarian Blues 

Night Blue 

Bismarck Brown 
Aniline Gray 

Methyle Greens 
Spirit Blue 

Humboldt Blue 
Alkali (Nicholson) Blue 

Guernsey Blue 
Gentiana and Royal Blue 

and Gray Pastes 
China Blue 

Indigo Blue 

MIRBANE OIL 
METHYLE ANILINE 

Samples and Prices on Application. Special Terms to Merchants and Shippers. 
All Genuine Packages are Protected by Trade-Mark. 

%* Our Rubine (Magenta), and all Colours derived therefrom, are manufactured without employing Arsenic Acid. 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE 

'RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammoniae, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers, 

Bromides, 

Iodides, 

Scale and Granular Pre¬ 

parations, 

Sulphide of Sodium. 

also, 

Pure Photographic Chemicals of every kind. 

MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON. 

QILICATE OF SODA, Solid and in Solutions 
WJ of Various Degrees of Concentration : thefinest quality ob¬ 
tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD and SONS, Soap 
Makers, &c., Warrington. 

London Agent—H. B. CLARKE, Great Tower Street, E.C. 

BECKER & SONS, 
manufacturers of 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

Z 
m 

< 
O 
30 

BECKER’S STUDENT’S BALANCE,in polished mahogany 
glass case, slidingfront,counterpoised, to carry30grammes 
in each pan and turn to £ milligramme,nickel plated pans £2 10 

Ditto, ditto,in mahogany glass case, polished black.. £a 13 

Sole Agents for England, Ireland, and Wales:— 
TOWNSON A MERCER. 

Becker’s Complete Lists forwarded by post on receipt of irf. stamp 
or free on application. 

M R . J 

ASSAYER AND ANALYTICAL 
SWANSEA. 

MERRY, 

CHEMIST. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S Ardwick Chemical 
Works Manchester. 
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EGLINTON ALUM CLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE), 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 

Dried at 2120 F. 
-x_ 

Extra Quality. First Quality. Second Quality, 

Alumina . 65*00 p. ct. 52*37 p. ct. 43*41 p. Ct. 
Peroxide of Iron . °'5° » 1*29 „ I*8l „ 

Silica, &c. 4'5° >, 19*24 ,, 34*35 » 
Water of combination 30*00 „ 27**3 .» 20*52 „ 

100*00 100*03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 

IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 2120 F. 

iS'OO 

Alumina. 59*00 
Peroxide of Iron . 0*47 
Silica . 
Titanic Acid. 
Lime, Magnesia, Potash, Soda, and) 

Sulphuric Acid..j 0 ^ 
Combined Water.   22*30 

-JL- 

xst Quality. 
” V 

* 2nd Quality. 

53‘83 52*00 

1*57 4*57 
8*67 12*00 
5*80 6*20 

0*83 1*14 

29*27 24*00 

99*97 99'9I 

MILLS are situated very 
100*00 

Our MINES, DRYING KILNS, and GRINDING _ 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 
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INSTITUTE OF CHEMISTRY- 

NOTICE.—The next Examination in Practical 
Chemistry in connection with the Institute will be held on 

MONDAY, 22nd AUGUST, and four days following. Candidates 
for the Associateship who intend entering for this Examination should 
communicate with the Secretary, Mr. Charles E. Groves, at Somer¬ 
set House Terrace, W.C., before the 13th August. 

THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 

APPOINTMENT OF ASSISTANT LECTURER ON 
CHEMISTRY. 

The Council invite APPLICATIONS, or or before the 18th of 
JULY NEXT, for the above Appointment. 

Particulars of the salary and conditions will be sent on application 
to the Secretary, Mr. G. H. Morley, the Mason Science College, 
Birmingham, to whom all applications for the Appointment should be 
sent. 

By a resolution of the Council, Candidates are especially requested 
to abstain from canvassing. 

J. GIBBS BLAKE, M.D., Chairman. 
G. J. JOHNSON, Hon. Sec. 

Edmund Street, Birmingha m, June 15,1881. 

TYOR SALE.—A very superior Analytical 
Balance by C. Becker, London. The owner having no use for 

it will be willing to part with the same on very reasonable terms.— 
Apply, personally or by letter, to Mrs. H. Fripp, 6, Arlington Villas, 
Clifton, Bristol. 

BRADY & MARTIN, 
NEWCASTLE- ON-TYNE, 

Will, on application, forward Catalogues of Chemical and Physical 
Apparatus, Pure Chemicals Special Reagent Bottles with Embossed 

Labels, Nitrometer, Uc., &c, 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

WATTS’S DICTIONARY of CHEMISTRY. 
V V The THIRD SUPPLEMENT, Part II. (or Vol. VIII., 

Part II.), now ready, price 30s., completing the Record of Chemical 
Discovery to the end of the year 1878, including the more important 
Discoveries made in 1879 and 1880. 

London: LONGMANS & CO. 

INTERNATIONAL MEDICAL 
-L SANITARY EXHIBITION. 

AND 

OPENING CEREMONY, ROYAL ALBERT HALL 
SATURDAY, JULY i6th. 

The President, THE RIGHT HON. EARL SPENCER, K.G., 
will take the Chair at 4.30 p m., supported by The Right Hon. Earl 
Granville, K.G.; The Right Hon. J. G. Dodson, M.P.; Sir James 
Paget, Bart., F.R.S.; and John Eric Erichsen, Esq., F.K.S. 

Admission—Opening Day, by Season Ticket, Five Shillings. After 
Opening Day, One Shilling. From 10 till 7. 

MARK H. JUDGE, Secretary. 

All communications to be addressed South Kensington, London, W* 

Advertiser seeks Engagement on a Chemical 
Works as Manager, Under-Manager, or Chemist. Held similar 

position eight years. First class references. — Address, T. T., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

A Foreman wants a Situation in a Chemical 
Works. Understands making Sulphate and Liquor Ammonias 

by the newest methods; also Tar Distilling, and making Animal 
Charcoal and products. Good references.—Address, D. Z., at C. H. 
May and Co.’s, 78, Gracechurch Street, London, E.C. 

TO ANALYTICAL CHEMISTS OR MANUFACTURERS 
EMPLOYING CHEMISTS. 

A Young Gentleman, who has passed second 
two years running in Practical Chemistry at King’s College 

(Evening Classes), desires an Engagement in a Laboratory. Highest 
references and excellent testimonial from late employer.—Address, 
Leo Taylor, Chapel House, St. Thomas Sq., Hackney._ 

Wanted, by a Young Gentleman m his 
’ ’ eighteenth year, who has prepared himself for such employ¬ 

ment by a thoroughly systematic course of study in analytical che¬ 
mistry in a well known laboratory, Employment as Assistant to the 
Manager of some manufadturing establishment. The advertiser's 
friends would be prepared to negotiate with any correspondent in a 
spirit of fairness.—Address, W. S., Raby House, Bathwick, Bath. 

Iy\7’anted, an intelligent, adtive, and reliable 
* * Man, who can write well, to adt as Foreman in Chemical 

Manure Works in Ireland. Previous experience in management of 
men and a knowledge of machinery desirable.—Address, with full 
particulars of antecedents, stating wages required, and enclosing 
copies of testimonials, " Delta,” Chemical News Office Boy Court, 
Ludgate Hill, London, E.C. 
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L. OERTUNG, 
turnmill street 

/OPPOSITE FARRINGDON STREET* 
' STATION. / 

MANUFACTURER OF 

CHEMICAL, ASSAY, A BULLION BALANCES 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and x86a. 

TETRACHLORIDE OF CARBON, 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

JESSE FISHER & SON. 

Phoenix Chemical Works IronbriTe. 

GAS PURIFICATION & CHEMICAL CO,, LIMITED, 
161, 162. 163, Palmerston 'Buildings, London, E.C. 

THE BEST FILTER-PRESS ON THE MARKET, 
DO .. of 1300 
jressesWEGELIN&HDBNER,HALLE ON SAALE,GERMANY,™* » 

ENGINEERS AND IRONFOUNDERS: in use 
Made in Wood, Iron, Bronze, or Lead, for the Filtration or Separation of Liquids from Solid 
*$, with or without attachment, for the perfect washing of the latter. 

MAWSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15' ZMIOSZETE-Sr STIR-IEIETi 

NEWCASTLE-ON-TYNE. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 

Wholesale and Export Dealers and Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS. &c., 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

Oilicates of Soda and Potash in the state of 
^ Soluble Glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the Manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., ig an I 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

gERNERS COLLEGE of CHEMISTRY 

Instrudtion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the diredtion of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find everyconvenience. 
Analyses, Assays, and Pradtical Investigations connedted with 

Patents, &c., condudted. 
Prospedtuses and full particulars on application to Prof. Gardner 

at Berners College, 44. Berners-street W. 

YAT anted, 1000 Tons of Spent Oxide (containing 
^ ’ free sulphur) of Gas Works.—Address, A. 2., CHSMlCAI. 

Nbws Office, Boy Court, Ludgate Hill, London, E.C. 
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KORTING BROTHERS, 
BNGI1TEBBS, 

17, LANCASTER AVENUE, FENNEL STREET, 

MANCH ESTER. 

E. KORTING’S Patent Universal Injector 
l Works equally well non-lifting or lifting. Can be made to lift 

24 ft. Works with high or low steam pressure. Works with 
hot or cold water. Forces the water into the boiler considerably 
above boiling point, thereby increasing the durability of the boiler. 

IS STARTED BY SIMPLY TURNING ONE 

STTZPjPICjI E3ID TO :— 

Belfast. 
Church. 

H ebb urn. 

Corporation Gas Works 

Foxhillbank Printing 

Co. 
Mr. A. J. Dickinson. 

R. Wheen & Sons. 

A. Guinness, Sons, & 

Co. 

Lloyd’s Proving House. 

P. & VV. McClellan. 

A. Stephens & Sons. 

Stevenson & Co. 

Tharsis Sulphur Co. 

Leeds. 

Lincoln. 

London. 

Polmont. 

Sittingbourne, 
Sunderland. 
Widnes. 

LEVER. 

Corporation GasWorks 

Messrs. Robey & Co. 

May & Baker. 

Merryweather & Sons. 

Victoria Graving Dock 
Co. 

Nobel’s Explosive Co., 

Lim. 
Mr. E. Lloyd. 

The Ford Works Co. 

Gaskell, Deacon, & Co. 

Jas. Muspratt & Sons. 

Price Lists and Testimonials on Application. 

EGLINTON ALUM CLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

Extra Quality. First Qu ality. Second Quality. 

Alumina . .... ... 65-00 p. ct. 52-37 P- . ct. 43*41 p. ct. 
Peroxide of Iron ... o’5o ,, 1-29 >) I*8l „ 

Silica, &c. ... 4 5° }} 119*24 >> 34'35 „ 
Water of combination ... 30-00 „ 27*13 n 20-53 „ 

lOO’OO 100*03 IOQ'09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Baliintoy ; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy. and Com. Man. 
29, St. Vincent Place, Glasgow. 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

^STILLS, RETORTS, CONDENSING WORMS, WOLLF’S BOTTLES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS. 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

(Dr. Bernays’s Patent). 

The Patent Manganous Carbon Filter combines important improvements in constru&ion 
which have been effedted by Messrs. DoUlton & Co.,in conjunction with a valuable invention 
made by Dr Bernays, Professor of Chemistry at St. Thomas’s Hospital: Public Analyst: 

Chemist to the Kent Water Works, &c., &c., &c. 

NEW SHOW ROOMS, ALBERT EMBANKMENT, LAMBETH, S.E. 
Depots:—Granville St., Birmingham ; ioo, Soho St., Liverpool; and 6, Rue de Paradis Poissoniere, Paris., 

WILLIAM AND WILLIAM T. FIELD. 
Manufacturers of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
"We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRIC K-W O R K S, 
TIPTON, STAFFORDSHIRE. 

MOTTERSH EAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MAUCHBSTE3B. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 
And Every Requirement for Works’ or School 

Laboratories or Private Students. 

Illustrated Price Lists on application. 

FACTORIES. 

Reddish and Bradfotd, 

MANCHESTER. 

CHARLES LOWE & C0,3 
(Established i860.) 

TOWN OFFICES : 

43, Piccadilly, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

Pure Carbolic Acid, Cryst. at 420 

, ,, do. Hydrate of 
Medicinal 

Commercial 

MANUFACTURERS 
C. I Discovered J CARBOLIC 

) by C. Lowe 

do. Cryst. at 35° C. 
do.No.1 ,, 35° C. 
do. 2 ,, 29° C. 
do. 3 »» 

4 liquid at 
12° C. 

do. o° C. 
Carbolic Acid Disinfecting Powder. 

GOLD MEDAL, PARIS, 1878. 
OF 

Acid Glycerine 
Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

Cresylates of Soda,Potash , 

Zinc,Iron,and Alumina. 

Benzol (Cryst ). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid) 
Cake and Solution. 

Late JOHN CLIFF & Co. 
JOHN CLIFF, Formerly STEPHEN GREEN.' OLD QUAY, 

STONEWARE MANUFACTURER, (s 1MPER1ALb POTTERIES, j RUNCORN. 

London : Printed and Published for the Proprietor by Edwin John Davby, at the Office, Boy Court, Ludgate Hill E~C 
July 8, 1881. 
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CONTENTS. 
Articles:_ Page 

Colliery Explosions, by F. A. Abel, C.B., F.R.S., P.I.C., &c. 27 
On Wilkinson’s Process for the Manufacture of Illuminating Gas 

from Wood, by Charles A. Doremus, M.D., Ph.D. 31 
London Water Supply, by William Crookes, F.R.S., William 

Odling, M.B., F.R.S., and C. Meymott Tidy, M.B., F.C.S. 33 
Obituary.—Death of Prof. Sainte-Claire Deville. 34 
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Notes and Queries.—Bright-Plating. 37 

CAPPER PASS AND SON, BRISTOL, 
ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

INSTITUTE OF CHEMISTRY- 

NOTICE.—The next Examination in Practical 
Chemistry in connection with the Institute will be held on 

MONDAY, 22nd AUGUST, and four days following. Candidates 
for the Associateship who intend entering for this Examination should 
communicate with the Secretary, Mr. Charles E. Groves, at Somer¬ 
set House Terrace, W.C., before the 13th August._ 

TO MANUFACTURING CHEMISTS, BROKERS, 
AND MERCHANTS. 

\\7anted, by a Resident in the Woollen District:, 
V V an Agency for the Sale of Dyestuffs, Aniline Dyes, Indigo 

Soaps and Alkalies.—Address, with terms, to “ Agent B.,” Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

^Wanted, by a Young Gentleman (aged 22), 
* ’ who has gone through the chemical department at a Conti¬ 

nental Technical University, Employment as Chemist in some Che¬ 
mical Works in this country or abroad. Held similar position in an 
English Alkali Works one year.—Address, H. B., 230, Boundary Road, 
St. Helens, Lancashire. 

"pOR SALE.—A small, well-built Tar and 
Ammonia Works as a Going Concern, vvith contrails, &c. 

Waterside premises; very low rent, and exceptional facilities for 
cheap freight. Good reason for disposal.—Apply No. 312, Chemical 

News Office, Boy Court, Ludgate Hill, London, E.C. 

Makers of CARBAZOL are requested to send 
Quotations and Samples.—Address, “Carbazol,” Chemical 

News Office, Boy Court, Ludgate Hill, London, E.C. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S Ardwick Chemical 
Works Manchester. 

BRADY & MARTIN, 
NEWCASTLE-ON-TYNE, 

Will, on application, forward Catalogues of Chemical and Physical 
Apparatus, Pure Chemicals' Special Reagent Bottles with Embossed 

Labels, Nitrometer, tic., &c, 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. jd. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

\ WATTS’S DICTIONARY of CHEMISTRY. 
w The THIRD SUPPLEMENT, Part II. (or Vol. VIII., 

Part II.), now ready, price 50s., completing the Record of Chemical 
Discovery to the end of the year 1878, including the more important 
Discoveries made in 1879 and 1880. 

London: LONGMANS & CO. 

Royal 8vo., cloth, 18s., 

A PRACTICAL TREATISE ON THE 
“Cl MANUFACTURE OF STARCH, Glucose, Starch-Sugar, 
and Dextrine, based on the German of L. Von Wagner and other 
authorities. By Julius Frankel. Edited by R. Hutter, Proprietor 
of the Philadelphia Starch-Sugar Works. 

London : E. and F. N. SPON, 16, Charing Cross. 

TO ANALYTICAL CHEMISTS OR MANUFACTURERS 
EMPLOYING CHEMISTS. 

A Young Gentleman, who has passed second 
two years running in Pradtical Chemistry at King’s College 

(Evening Classes), desires an Engagement in a Laboratory. Highest 
references and excellent testimonial from late employer.—Address, 
Leo Taylor, Chapel House, St. Thomas Sq., Hackney. 

A Chemist (F.I.C.), with 15 years’ Analytical 
and Manufacturing experience and first class references, is open 

to an Engagement, in or near London, for two orthreedays perweek. 
—Address, A.A,, Chemical News Office, Boy Court, Ludgate Hill, 
London, E.C. 

Advertiser seeks Engagement on a Chemical 
Works as Manager, Under-Manager, or Chemist. Held similar 

position eight years. First class references. — Address, T. T., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

A dvertiser seeks Engagement on an Alkali 
** Works as Manager or Under-Manager. Has had over 25 years' 
experience in two large works. Well acquainted with Pattinson’s 
Magnesia Process. Good references. No objection to go abroad.— 
Address, MgO, Chemical News Office, Boy Court, Ludgate Hill, 
London, E.C._■__ 

A Commission House, of the Highest Ability 
in Cologne (Germany), having connection amongst dealers in 

Colonial Produce and Druggists, wishes to undertake the exclusive 
sale of new and current ariicles. Can refer to a Consul.—Address, 
L 150, at Haasenstein and Vogler, Cologne._ 

A Foreman wants a Situation in a Chemical 
Works. Underrtands making sulphate and liquor ammonia by 

the newest methods, also for distilling and making animal eharcoal 
and products. Good references.—Address, D. Z.,at C. H. May and 
Co.’s General Advertising Offices, 78. Gracechurch Street, E.C. 

Assistant Engineers Wanted for an Elecftric 
Light Company.—Reply to X 45, care of J. W, Vickers, 5, 

Nicholas Lane, E.C. 
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L. OERTLING, knowing that stands of his 

Balances are now being sold with beams which 

are not his manufacture, and vice versa, thereby 

making apparently two Oertling’s Balances 

instead of only one, begs to notify that all 

Balances manufactured by him bear his name Z 

both on beam and stand. 

TETRACHLORIDE OF CARBON, 

BISULPHIDE OF CARBON, 

CHLORIDE OF SULPHUR. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 

Phoenix Chemical Works Ironbridge. 

GAS PURIFICATION & CHEMICAL CO,, LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C 

UNIVERSAL 
I 

.■0m 

FILTER-PRESS ON THE MARKET, 
_ 7 

OF 

presses 
1300 

'■ Filter presses 

L Matters, with or without attachment, for the perfect washing of the latter 

MAW SON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS 4 MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15 HVCOSXjZE'ST STEEET^ 

NEWCASTLE-ON-TYNE, 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c.. 

For Analysis and the general Laboratory Use of Manufacturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE ot 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

Silicates of Soda and Potash in the state of 
Soluble Glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the Manufadture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Woiks, Wirlnes, Lancashire. 

London Agents, COSTE and Co., 19 an 1 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

SULPHUROUS ACID. 

SULPHITES AND BISULPHITES OF 

SODA AND LIME. 
MAKERS: 

A. BOAKE 8c GO., 
STRATFORD, LONDON, E. 
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EG Li NTON ALUIV1 CLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE), 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

Extra Quality. First Quality. Second Quality, 

Alumina . ... 65-00 p. ct. 52-37 p. Ct. 43-41 p. Ct. 

Peroxide of Iron 0-50 „ 1*29 „ i'8i ,, 

Silica, &c. ... 4-50 „ I9'24 „ 34‘35 „ 
Water of combination ... 30-00 ,, 27^3 „ 20-52 „ 

IOO'OO I00'03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Gienarm and Baliintoy ; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM j. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 

CALVERT’S 
CARBOLIC 

TOOTH 
POWDER 

NEWTON CRANE, 
Esq.,late U.S. Consul, 
Manchester, says:— 

ii* * * Your 
Carbolic Tooth 
Powderis THE 
BEST I EVER USED. In this opinion I 
am joined by ail the members of my family.’' 

CALVERT’S 
Sixpenny 
Packets. CARBOLIC 
7JS““:D0G SOAP Glasbury, ow- ^ ^ ^ > 
ner of the Champion Mastiff "Granby,’’ 
says:—“I consider your Carbolic Acid Dog 
Soap a very superior article for washing Dogs. 
It is effectual in its adtion, and easy to mani¬ 
pulate ; I am very pleased with it.” 

CALVERT’S 
No. 5 CARBOLIC 

4 °/o SOAP 
Highly effective for Laundry and Kitchen 

Uses; washes with hot, cold, or warm hard 
or soft water; and is a thorough cleanser and 
purifier of Linen, Flannels, Woodwork, or 
Painted Walls. 

6d., is., and is. 6d. boxes at any Chemist’s. 

F. C. CALVERT & CO.. MANCHESTER. 

Awarded Nine Prize Medals and 

Diplomas. 

F. C. CALVERT & CO., MANCHESTER. 

Awarded Nine Prize Medals and 
Diplomas. 

F. C. CALVERT & CO., MANCHESTER. 

Awarded Nine Prize Medal and 
Diplomas. 

JAMES WOOLLEY, SONS, & GO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS, CHEMICAL REAGENTS, 
GERMAN GLASS AND PORCELAIN, 

CHEMICAL THERMOMETERS, BOTTLES, LABELS, 
FOR THE USE OF 

ANALYSTS, SCIEFGE TEACHEES & HVL 

Price Lists on Application, 



A dvertisements 

A N 

v *■ 
■> { 

Chemical New*, 
July is, 1881. 

ACTIEN-GESELLSCHAFT 
FUR i _ 

ILIN-FABRSKATSO 
BERLIN, 

Manufacturers of Aniline Colours for Dyeing and Printing on Silk, Wool, Cotton, Leather, &c 

WORKS—Rummelsburg and Wiesenufer, rear Berlin. 
OFFICES—Treptower Briicke, S.O. 
TELEGRAM—“ Amlin,” Berlin. 

RUBINES, 
ACID-RUBINE 
PONCEAUS 
BORDEAUX 
PHOSPHINES 
MANDARINES 

Engl. Patent, No. 243 (1878) 
„ „ 2828 (1879) 
,» .. 17*5 (1878) 
„ „ 1715 (1878) 

ACID YELLOW Germ. Patent, No. 4186 
MALACHITE GREENS, Engl. Patent, No. 828(1878) 
ACID MALACHITE GREEN „ „ 4406(1878) 
BENZYLE BLUES 
WATER BLUES 

Eosines 
Rosaniline Base 

Safranines 
Coccines 

Cotton Scarlets 
Aurantia 

Picric Acid 
Methyl Orange 

Bismarck Brown 
Aniline Gray 

Methyle Greens 
Spirit Blue 

Nigrosine 
Coralline 

Aurine 
Martius Yellow 

Berlin Brown 
Regina Violet 

Methyle Violets 

Hofmann Violet 
Marine Blue 

Paper Blue 
Mode Brown 

Nacarate 
Bavarian Blues 

Night Blue 

Humboldt Blue 
Alkali (Nicholson) Blue 

Guernsey Blue 
Gentiana and Royal Blue 
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VACATION ARRANGEMENTS. 

Gentlemen can be privately instructed in any 
branch of Practical Chemistry during the months of July, 
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Co., and connedtions, all in good condition.—Address, “ Press,” 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

Gentleman requires a Situation in a Chemical 
Works as Manager, Analyst, or in any other capacity where 

experience and ability would be required. First class references.— 
Address, M. N., Chemical News Office, Boy Court, Ludgate Hill, 
London, E.C. 
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L. OERTLING, knowing that stands of his 

Balances are now being sold with beams which 

are not his manufacture, and vice versa, thereby 

making apparently two Oertling’s Balances 

instead of only one, begs to notify that all 

Balances manufactured by him bear his name 

both on beam and stand, 

TETRACHLORIDE OF CARBON, 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR, 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phosmx Chemical Wosks Ironbridge. 

GAS PURIFICATION & CHEMICAL CO.., LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C 

MAW80N & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS. 
CHEMICAL, ELEOTRICAL, AND OTHER APPARATUS. 

MAWSON & SWAN have an extensive assortmei 
of all kinds of Chemical and Scientific Apparatus Pm 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s 

and Weights of Precision. 
Celebrated Balances 

13 Sc 15' IMIOSILIEl'Y' STREET' 

WEWCASTLE-ON-TYNE. 

IT0WN80N& MERGER, 
8g, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE ot 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d,, 
post free. 

Qilicates of Soda and Potash in the state of 
Soluble Glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the Manufadiure of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an 1 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

SULPHUROUS ACID. 

SULPHITES AND BISULPHITES OF 

SODA AND LIME. 
MAKERS: 

A. BOAKE 8c GO 
STRATFORD, LONDON, E. 

■5 
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~EG LI N TO N .A ITU M OLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE), 

/’T-SHE EGLINTON CHEMICAL CGMPANY, Limited, who were the first to 
X introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

Extra Quality. First Quality. Second Quality 

Alumina . 65-00 p. ct. 52-37 P. ct. 43-41 p. ct. 
Peroxide of Iron . °‘5° >> 1*29 99 I*8l „ 
Silica, &c. 4‘5° » IQ-24 9 9 34 35 >) 
Water of combination 30*00 „ 27T3 99 20-32 „ 

100*00 100*03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Coni. Man. 
29, St. Vincent Place, Glasgow. 

THE CHEMICAL NEWS 
AND 

JOURNAL OF PHYSICAL SCIENCE. 

Edited by WILLIAM CROOKES, F.R.S. 

Published every Friday. Price 48. Annual Subscription, post frec 
including Indices, £1 

CHARGES FOR ADVERTISEMENTS. 
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Fivelines in column (about 10 wordsto hne) 036 
Each additional line .. .. .o o 
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A reduction made for a series of insertions 

Cheques and Post-Office Orders, crcs*ed “ London and County- 
Bank,” payable to the order of William Crookes. 

BOY COURT LUDGATE HILL LONDON, E.C. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

OERNERS COLLEGE of CHEMISTRY. 
_ 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCInNCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from jr to 5 a.na. and from 7 to 10 a.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations conne&sd with 

Patents, &c., condudted. 

Prospectuses and full narticulars on application to Prof. Gardner 
at Berners College, 44, Bernera-street W. 

IPOYAL POLYTECHNIC. —Lurline, the 
Rhine Maiden, by Mr. George Buckland.—Ardtic Exploration, 

by Commander Cheyne, R.N.—Porcelain Manufacture, by Mr. J. D. 
Cogan.—-The Photographer’s Sunbeam, by Mr. T. C. Hepworth.— 
The Rising in the Tiansvaal, by Mr. \V. R. May.—Etherdo, the 
Juggler.—The Microscope, Electricity, the Isle of Wight, &c., by 
Mr. J. L. King.—Fleuss’s Diving Apparatus.—The Eledtric Railway. 
—Balmain’s Luminous Paint Room.—Recitals by Mrs. Stirling and 
others, at 3 on Saturdays. Admission to the whole, is. Open from 
12 till 5 and 7 till 10. 

QILICATE OF SODA, Solid and in Solutions 
of Various Degrees of Concentration: thefinest quality ob¬ 

tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD and SONS, Soap 
Makers, See., Warrington. 

London Agent—H. B. CLARKE, Great Tower Street, E.C. 

SOUTH LONDON SCHOOL OF CHEMISTRY. 

VACATION ARRANGEMENTS. 

Illustrated Price Lists on application. 

YATanted, 1000 Tons of Spent Oxide (containing 
• * free sulphur) of Gas Works.—Address. A. Z., Chemical 

News Office Boy Court, Ludgate Hill, London, E.C. 

YLentlemen can be privately instructed in any 
M-a branch of Pradtical Chemistry during the months of July, 
ugust, and September. Those desirous of working out any Research 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. Baxter, Secretary, South 
London Central Public Laboratory, Kenr.ington Cross, S.E 
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CALVERT’S 
CARBOLIC 

Guaranteed 15 % 

6d., i/o, and 1/6 Tin 
Dredgers; 2/6,4/0, 

6/0, and 10/0 
Boxes. 

The cheapest effective 
Disinfedting Powder for POWDER 

NIGHT COMMODES, CLOSETS, MANURE AND 

DUST HEAPS, KENNELS, & FOWLHOUSES. 

Regularly used by the principal British Railway 
Companies, Carriers, Brewers, Horsekeepers, &c. 

Especially useful during warm weather, as flies and insedts 
will not approach it, whilst it purifies the air. 

CALVERTS 

CARBOLIC In 6d. and is. 
Metal Boxes. 

SHAVING & TOOTH 
F. Le Gros Clark, Esq., F.R.S., QOA13 
F.R.C.S., &c., Consulting Surgeon to wv*ir 
the St. Thomas and Great Northern Hospitals, London 

says:—“I was so pleased with your Carbolic Tooth 

Soap that I recommend it to my patients. It leaves a 

delicious freshness that makes it a pleasure to brush the 

teeth with it.” 

F. C. CALVERT & CO., Manchester, 
Have been awarded a “ First Class Special Merit ” Diploma at Melbourne Exhibition (Highest Award), 

besides Nine Prize Medals and Diplomas previously obtained. 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS, CHEMICAL REAGENTS, 
GERMAN GLASS AND PORCELAIN, 

CHEMICAL THERMOMETERS, BOTTLES, LABELS, &c., 
FOR THE USE OF 

A.TTALYSTS, SCXIEXsTOXn TEACHEBS & ZLX .A. XT IT IF ZL OTITIS IE'S, £3 

Price Lists on Application. 

WILLIAM AND WILLIAM T. FIELD. 
Manufacturers of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, See. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, See., 
&c. Prices and samples on Application. 

TESTIMONIAL 
11 We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1S78. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

Sulphate of Alumina 
(CONCENTRATED ALUM), 

Of the Richest and Purest Quality Produced in 

Great Britain. 

MANUFACTURED UNDER CHAD-WICK’S AND KYNASTON’S PATENTS 
BY THE 

ST. HELENS CHEMICAL CO., 
ST. HELENS, 

Xj-A-TsTO AYSZEXXE2/-E- 

FACTORIES. 

Reddish and Bradford, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE 
(Established i860.; 

& CO \j. 1 

Pure Carbolic 

1 1 > 
Medicinal 

Acid, Cryst. at 42^2 

do. Hydrate of 
C. 

do. Cryst. at 35° C. 
Commercial do.No.1 ,, 35° c. 

9 « do. 2 29° c. 
do. 3 12° c. 

1 f do. 4 liquid at 0° C. 

1 by C. Lowe 

Carbolic Acid Disinfecting Powder, 

MANUFACTURERS OF 
Carbolic Acid Glycerine 

Solutions. 

Cresylic Aero. 
Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

CresylatesofSoda,Potash , 

Zinc, Iron, and Alumina. 

TOWN OFFICES : 

43, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1873. 

Benzol (Cryst). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosoiic Acid) 

Cake anti Solution. 

i Late JOHN CLIFF Ik Co. ' _ 
JOHN CLIFF, ::i Formerly STEPHEN GREEN, j OLD QUAY, 

STONEWARE MANUFACTURER, I§ IMPERIAL POTTERIES, ! N COR IT . 
\ LAMBETH. ) 

London : Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill E.C. 
July 29, 1881. 
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On some hitherto Undescribed Selenium Compounds, by Charles 

A. Cameron, M.D., and Edmund W. Davy, M.D. 63 
Contributions to the Chemistry of Bast Fibres, Part III., by E. T. 

Bevan and C. F. Cross. 64 
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CAPPER PASS AND SON, BRISTOL, 
ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 
and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

THE LONDON HOSPITAL & MEDICAL 
-L COLLEGE, MILE END, E.—The SESSION 1881-2 will 

commence on SATURDAY, OCTOBER 1st, 1881. Four entrance 
Scholarships, value £60, £40, £30, and £20, will be offered for compe¬ 
tition at the end of September to new Students. Entries on or befote 
September 20th. Fees for Ledtures and Hospital Practice. 90 guineas 
in one payment, or 100 guineas in three instalments. All resident 
and other hospital appointments are free. The resident appointments 
consist of Five House Physiciancies, Four House Surgeoncies, and 
One Accoucheurship; Two Dressers and Two Maternity Pupils also 
reside in the Hospital. Special entries may be made for Medical 
and Surgical practice. The London Hospital is now in diredt com¬ 
munication by rail and tram with all parts of the metropolis. 

MUNRO SCOTT, Warden. 

"pOR SALE.—A very superior Analytical 
Balance by C. Becker, London. The owner having no use for 

it will be willing to part with the same on very reasonable terms.— 
Apply, personally or by letter, to Mrs. H. Fripp, 6, Arlington Villas 
Clifton, Bristol. 

INSTITUTE OF CHEMISTRY- 

NOTICE.—The next Examination in Practical 
Chemistry in connedtion with the Institute will be held on 

MONDAY, 22nd AUGUST, and four days following. Candidates 
for the Associateship who intend entering for this Examination should 
communicate with the Secretary, Mr. Charles E. Groves, at Somer¬ 
set House Terrace, W.C., before the 13th August.' 

BRADY & MARTIN, 
N EWCASTLE-ON-TYN E, 

Will, on application, forward Catalogues of Chemical and Physical 
Apparatus, Pure Chemicals Special Reagent Bottles with Embossed 

Labels, Nitrometer, Scc., &c. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 45. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

THE JOURNAL OF SCIENCE 
for AUGUST (Price is. 6d.), include— 

The Centre of Gravity of the Earth, and its Effedt on Astronomical 
Observrtions. By Col. A. W. Drayson, R.A., F.R.A.S. 

Geology as a Science and an Art. By C. Lloyd Morgan. 
The Source of Eledtric Energy. By Charles Morris. 
Sham Employers. By J. Hepburn Davidson. 
Sanitary Reform and its Vagaries: the Sanitary Institute of Great 

Britian. 
On the Probable Extension of Solar Physics to Matters Affedtingthe 

Agriculturist, Merchant, and Man of Science. By A. H. Swinton. 
Analyses of Books. Correspondence. Notes. 

London : 3, Horse-Shoe Court,Ludgate Hill. 

Now ready, Vol. II., in 8vo., price 14s , cloth, 

ANNALS OF CHEMICAL MEDICINE; 
■f*- including the Application of Chemistry to Physiology, Pathology, 
Therapeutics. Pharmacy, Toxicology, and Hygiene. Edited by J. L. 
W. Thudichum, M.D. 

London: LONGMANS and CO. 

Royal 8vo., cloth, 18s., 

A PRACTICAL TREATISE ON THE 
A MANUFACTURE OF STARCH, Glucose, Starch-Sugar, 
and Dextrine, based on the German of L. Von Wagner and other 
authorities. By Julius Frankel. Edited by R. Hutter, Proprietor 
of the Philadelphia Starch-Sugar Works. 

London : E. and F. N. SPON, 16, Charing Cross. 

TO MANUFACTURERS. 

Engagement Wanted. Many years Practical, 
Chemical, Mechanical, and General Experience in the Manage¬ 

ment of Works and Workmen. Charge of a small chemical fa&ory 
preferred. Willing to be useful in any capacity—Address, “ Nitric,” 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

TO PARENTS AND GUARDIANS. 

T'he Gas Engineer to one of the largest 
Corporation Gas undertakings in the Midlands has a vacancy 

for an Articled Pupil.—For terms and further particulars address 
No. 769, care of Walter King, Esq., 11, Bolt Court, Fleet Street, E.C 

TO MANUFACTURING CHEMISTS. 
FOR SALE. 

/"'heap.—Two Wegelin and Huebner’s 18- 
chamber Filter-presses in wood, 2 Lead-lined Wrought-iron 

Montejus and Double-adting Air Compressor, by Shand, Mason, and 
Co., and connections, all in good condition.—Address, " Press," 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

A Gentleman requires a Situation in a Chemical 
Works as Manager, Analyst, or in any other capacity where 

experience and ability would be required. First class references.— 
Address, M. N., Chemical News Office, Boy Court, Ludgate Hill, 
London, E,C, 
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L. OERTUNG, 
TURNMILL STREET 

/OPPOSITE FARRINGDON STREET! 
V STATION. ) 

MANUFACTURER OF 

CHEMICAL, ASSAY, A BULLION BALANCES 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phcemx Chemical Works Ironbndee. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO.* LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C. 

MAWSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS. 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15' MOSLEY STEEET' 

NEWCASTIE-ON-TYNE. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadtuiers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE ot 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

Oilicates of Soda and Potash in the state of 
^ Soluble Glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the Manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 
^ London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MAETCIIESTER. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 
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ALKALI WORKS. 

HpO BE SOLD BY AUCTION, by order of 
J- the Liquidators, by Messrs. J. B. and B. Leach, on Tuesday, 

16th of August, at 2 p.m. punctually, at the Law Association Rooms, 
14, Cook Street, Liverpool (unless previously disposed of by private 
treaty), and subjedt to conditions to be then and there produced. 

All those Alkali Works known as the Lugsdale Chemical Works, 
situate at Lugsdale, within Widnes, in the county of Lancaster, 
together with all the sheds, stable, smithy, offices, &c., thereon 
eredted. 

The Works are in good order, and capable of decomposing from 
250 to 300 tons sulphate of soda per week, and they contain all the 
necessary plant for converting this into soda-ash and caustic soda. 
There is a well on the property capable of supplying all the water 
required for the Works. 

The Works are connected by two sidings with the London and 
North Western Co.’s lines, and are in every respedt well situated for 
manufadturing purposes. The terms of the lease are leasehold for a 
term of goo years from 1S67, and the property is sold subjedt to a 
ground rent of £101 13s. 4d. 

For further particulars apply to the Audtioneers, Hardshaw Street, 
St. Helens; Mr. W. H. Morrison, 8a, Lord Street, Liverpool; or to 
Messrs. Bateson, Bright, and Warr, 26, Castle Street, Liverpool. 

gERNERS COLLEGE of CHEMISTRY. 

lnstrudtion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the diredtion of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.rr, 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtical Investigations connected with 

Patents, &c., condudted. 

Prospectuses and full particulars on application to Prof. Gardner 
at Berners College, 44, Berners-street W. 

gOYAL POLYTECHNIC.—Lurline, the 
Rhine Maiden, by Mr. George Buckland.—Ardtic Exploratio n, 

by Commander Cheyne, R.N.—Porcelain Manufadture, by Mr. J. D. 
Cogan.—The Photographer’s Sunbeam, by Mr. T. C. Hepworth. — 
The Rising in the Transvaal, by Mr. W. R. May.—Etherdo, the 
Juggler.—The Microscope, Eledtricity, the Isle of Wight, &c., by 
Mr. J. L. King.—Fleuss’s Diving Apparatus.—The Eledtric Railway. 
—Balmain’s Luminous Paint Room.—Recitals by Mrs. Stirling and 
others, at 3 on Saturdays. Admission to the whole, is. Open from 
12 till 5 and 7 till 10. 
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AA/anted, Vacuum Concentrating Pan with 
’ » Pump.—Address, S. A , Chemical News Office, Boy Court, 

Ludgate Hill, London, E.C. 

MINERAL OIL REFINERY. 

'T'O BE SOLD, as a Going Concern, a Works 
producing first class Lubricating Oils for Spindles and other 

purposes, Paraffin Scales, &c., which have obtained a high standard 
in the market, and for which there exists a good selling connection in 
London, Manchester, and other districts. The Works adjoin the 
North Staffordshire Railway, with siding accommodation, and are 
also conveniently situated for water carriage by canal. The plant 
consists of steam engines, boilers, stills, agitators, modern filter- 
presses, double freezing machine, hydraulic press, complete labora¬ 
tory, &c., and is capable of working about fifty tons of raw material 
per week. Satisfactory reasons given for disposing of business.— 
For cards to views or further particulars apply to Mr. J. R. Wain 
Tunstall, Staff. 

Ill 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE 
RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonite, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers , 

Bromides, 

Iodides, 

Scale and Granular Pre¬ 

parations, 

Sulphide of Sodium. 

also, 

Pure Photographic Chemicals of every kind. 

MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON. 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

2 
m 

■< 
o 
33 

BECKER’S STUDENT’S BALANCE,in polished mahogany 
glass case, slidingfront,counterpoised, to carry3ogrammes 
in each pan and turn to £ milligramme,nickel plated pans £2 10 

Ditto, ditto,in mahogany glass case, polished black.£2 13 

Sole Agents for England, Ireland, and Wales:— 

T0WHSON_* MEROER, 
Becker’s Complete Lists forwarded by post on receipt of id. stamp 

or free on application. 

SOUTH LONDON SCHOOL OF CPIEMISTRY. 

VACATION ARRANGEMENTS. 

Gentlemen can be privately instructed in any 
branch of Pradtical Chemistry during the months of July, 

ugust, and September. Those desirous of working out any Research 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. Baxter, Secretary, Sout 
London Central Public Laboratory, Kennington Cross, S.E 

A Wanted, 1000 Tons of Spent Oxide (containing 
V V free sulphur) of Gas Works.—Address, A. Z., Chemical 

News Office Boy Court, Ludgate Hill, London, E.C. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 2120 F. 
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Peroxide of Iron . 
Silica . 
Titanic Acid. 
Lime, Magnesia, Potash, Soda, and 

Sulphuric Acid 
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MILLS are situated very 

100*00 

Our MINES, DRYING KILNS, and GRINDING 
close to the Shipping Ports of BELFAST and LARNE, _ _„ _ 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground, 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 3 

Liverpool. 

Established 1798. 

ROBERT DAGLISH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manufacturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
of any required power, for Irrigating, Draining, Mining, Rolling Mills, 
or Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleaching-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. 
Steam Superheaters improved for Oil, Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel,Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application, 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

T1AITGASHIBE. 

BAILEY’S PATENT HOT-AIR ENGINE. 
CIS' 

Made from 3 to 5 horse-power. s61bs. of coke will keep a i-horse 
going 12 hours. 1000 galls, of water lilted 50 feet high for a'penny. 

NO BOILER. NO DANGER. 

Awarded Prize Medal by the chief Societies. 

SOLE MAKERS— 

W. H. BAILEY & Co., Albion Works, Salford, Manchester. 

R . J. S. MERRY, 

ASSAYER AND ANALYTICAL CHEMIST. 
SWANSEA. 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S Ardwick Chemical 
Works Manchester. 

OILICATE OF SODA, Solid and in Solutions 
V-} of Various Degrees of Concentration : thefinest quality ob¬ 
tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD and SONS, Soap 
Makers, &c., Warrington. 

London Agent—H. B. CLARKE, Great Tower Street, E.C. 
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KORTING BROTHERS, 
BNGIITBBE/S, 

17, LANCASTER AVENUE, FENNEL STREET, 

MANCHESTER. 

E. KORTING’S Patent Universal Injector 
Works equally well non-lifting or lifting. Can be made to lift 
24 ft. Works with high or low steam pressure. Works with 
hot or cold water. Forces the water into the boiler considerably 
above boiling point, thereby increasing the durability of the boiler. 

IS STARTED BY SIMPLY TURNING ONE LEVER. 

STTIPIPIjI ELD TO:- 

Belfast. 
Church. 

Hebburn. 

Corporation Gas Works 

Foxhillbank Printing 

Co. 
Mr. A. J. Dickinson. 

R. Wheen & Sons. 

A. Guinness, Sons, & 

Co. 

Lloyd’s Proving House, 

P. & W. McClellan. 

A. Stephens & Sons. 

Stevenson & Co. 

Tharsis Sulphur Co. 

Leeds. 
Lincoln. 
London. 

Polmont. 

Sittingbourne. 
Sunderland. 
Widnes. 

Corporation Gas Works 

Messrs. Robey & Co. 

May & Baker. 

Merryweather & Sons. 

Victoria Graving Dock 
Co. 

Nobel’s Explosive Co., 
Lim. 

Mr. E. Lloyd. 

The Ford Works Co. 

Gaskell, Deacon, & Co. 

Jas. Muspratt & Sons. 

Price Lists and Testimonials on Application. 

E G lTnT^ al u m g l a y 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE), 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

Extra Quality. First Quality. Second Quality, 

Alumina . ... 65*00 p. ct. 52*37 P- ct. 43*41 p. Ct. 
Peroxide of Iron ... 0-50 „ 1*29 I'8i „ 
Silica, &c. ... 4-50 „ 19*24 n 34*35 „ 
Water of combination ... 30*00 „ 27*13 9) 20*52 „ 

100*00 100*03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E, 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF'S BOTTLES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS. 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

FIRE-STANDING GOODS. 

o 

'A 
$ 
c 

^ * 
& 
& 

NEW 
Depots 

(Dr. Bernays’s Patent). 

The Patent Manganous Carbon Filter combines important improvements inconstruaion 
which have been effeaed by Messrs. Doulton & Co., in conjunaion with a valuable invention 
made by Dr Bernays, Professor of Chemistry at St. Thomas’s Hospital; Public Analyst; 

Chemist to the Kent Water Works, &c., &c., &c. 

SHOW ROOMS, ALBERT EMBANKMENT, LAMBETH, 
—Granville St., Birmingham; ioo, Soho St., Liverpool; and 6, Rue de Paradis Poissoniere. 

S.E. 
Paris. 

WILLIAM AND WILLIAM T. FIELD. 
Manufacturers of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adaptedfor 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
“ We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufadtured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

Sulphate of Alumina 
(CONCENTRATED ALUM), 

Of the Richest and Purest Quality Produced in 

Great Britain. 

MANUFACTURED UNDER CHADWICK’S AND KYNASTON’S PATENTS 

BY THE 

ST. HELENS CHEMICAL CO., 
ST. HELENS, 

LAUGASHIBE. 
factories. 

Reddish and Bradfotd, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1861. 

CHARLES LOWE & CO., 
(Established i860.) 

MANUFACTURERS 
Purb Carbolic Acid, Cryst. at 420,2 C. I Discovered | Carbolic 

. do. Hydrate of f by C. Lowe 

Medicinal do. Cryst. at 35° C. 
Commercial do.No.i ,, 35° C. 

« • do. 2 290 C. 
1 . do. 3 12° C. 
9 » do. 4 liquid at 0° c. 

Carbolic Acid Disinfecting Powder. 

OF 
Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

SulPHO-PhENATES & SULPHO' 

Cresylates of Soda,Potash 

Zinc, Iron, and Alumina. 

TOWN OFFICES : 

43, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Benzol (Cryst ). 
Anthracene. 
Naphthaline. 
Picric Acid (Cryst. 

and Paste). 
A urine (Rosolic Acid) 

Cake and Solution. 

Late JOHN CLIFF & Co. 

JOHN CLIFF, j Formerly STEPHEN GREEN.j OLD QUAY, 
STONEWARE MANUFACTURER, Is IMPERIAL P01TEKIES, j RUNCORN. 

\ A l»i is k, I ri.. / 

London: Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court Ludgate Hii! E C 
August 5, 1881. ‘ 4 
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CONTENTS. 
Articles:— Page 

On a Curious Adtinic Phenomenon and on the Question of the 
Presence of a New Metallic Element in Commercial Zinc, by 
Dr. T. L. Phipson,F.C.8., &c..73 

Indigo, and its Artificial Produdtion, by H. E. Roscoe, LL.D., 

Note on Photographs of the Spedtrum of the Comet of June, 1E81, 
by Professor Henry Draper, M.D. 75 

Resists for Aniline-Black. 7® 
Improvement in the Produdtion of Magnesia . 76 
Separation of Nickel and Cobalt from Iron, by Thomas Moore.... 76 
Improvements in Batteries, by David Lindo . 77 
Estimation of Potassium as Platinum Salt, by David Lindo.77 
On Salt-Bush and Native Fodder Plants of New South Wales, by 

W. A. Dixon, F.I.C., F.C.S., Technical College, Sydney.78 
Correspondence.—Analysis of German Muriate of Potash—On 

a New Method for Estimating of Nitrates in Potable Water.... 80 
Chemical Notices from Foreign Sources. 80 

CAPPER PASS AND SON, BRISTOL, 
ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

Gentleman requires a Situation in a Chemical 
Works as Manager, Analyst, or in any other capacity where 

experience and ability would be required. First class references.— 
Address, M. N., Chemical News Office, Boy Court, Ludgate Hill 
London, E.C. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

THE JOURNAL OF SCIENCE 
for AUGUST (Price is. 6d.), include— 

The Centre of Gravity of the Earth, and its Effedt on Astronomical 
Observrtions. By Col. A. W. Drayson, R.A., F.R.A.S. 

Geology as a Science and an Art. By C. Lloyd Morgan. 
The Source of Eledtric Energy. By Charles Morris. 
Sham Employers. By J. Hepburn Davidson. 
Sanitary Reform and its Vagaries: the Sanitary Institute of Great 

Britian. ’ 
On the Probable Extension of Solar Physics to Matters Affedting the 

Agriculturist, Merchant, and Man of Science. By A. H. Swinton. 

Analyses of Books. Correspondence. Notes. 

London : 3, Horse-Shoe Court,Ludgate Hill. 

Now ready, Vol. II., in 8vo., price 14s , cloth, 

ANNALS OF CHEMICAL MEDICINE; 
I* including the Application of Chemistry to Physiology, Pathology, 
Therapeutics. Pharmacy, Toxicology, and Hygiene. Edited by J. L. 
W. Thudichum, M.D. 

London: LONGMANS and CO. 

THE LONDON HOSPITAL & MEDICAL 
COLLEGE, MILE END, E.—The SESSION 1881-2 will 

commence on SATURDAY, OCTOBER 1st, 1881. Four entrance 
Scholarships, value £60, £40, £30, and £20, will be offered for compe¬ 
tition at the end of September to new Students. Entries on or befoie 
September 20th. Fees for Ledtures and Hospital Pradtice go guineas 
in one payment, or 100 guineas in three instalments. All resident 
and other hospital appointments are free. The resident appointments 
consist of Five House Physiciancies, Four House Surgeoncies, and 
One Accoucheurship; Two Dressers and Two Maternity Pupils also 
reside in the Hospital. Special entries may be made for Medical 
and Surgical pradtice. The London Hospital is now in diredt com¬ 
munication by rail and tram with all parts of the metropolis. 

MUNRO SCOTT, Warden. 

INSTITUTE OF CHEMISTRY- 

NOTICE.—The next Examination in Practical 
Chemistry in connedtion with the Institute will be held on 

MONDAY, 22nd AUGUST, and four days following. Candidates 
for the Associateship who intend entering for this Examination should 
communicate with the Secretary, Mr. Charles E. Groves, at Somer¬ 
set House Terrace, W.C., before the 13th August. 

BRADY & MARTIN, 
NEWCASTLE-ON-TYNE, 

Will, on application, forward Catalogues of Chemical and Physical 
Apparatus, Pure Chemicals Special Reagent Bottles with Embossed 

Labels, Nitrometer, &c., &c, 

Royal 8vo., cloth, 18s., 

A PRACTICAL TREATISE ON THE 
Ci- MANUFACTURE OF STARCH, Glucose, Starch-Sugar, 
and Dextrine, based on the German of L. Von Wagner and other 
authorities. By Julius Frankel. Edited by R. Hutter, Proprietor 
of the Philadelphia Starch-Sugar Works. 

London : E. and F. N. SPON,i6, Charing Cross. 

J Uol puuili IJCU, 

npOWNSON AND MERCER’S Revised and 
Enlarged Catalogue of Chemical and Scientific Apparatus and 

Pure Chemicals, including Air-pump, Eledtrical and Galvanic Appa¬ 
ratus, and Mechanics, with all the recent improvements in Chemical 
Apparatus to the present date. Illustrated with upwards of 1100 
Woodcuts. Demy 8vo., 250 pages, alphabetically arranged. The 
cheapest and most complete catalogue in the trade. 

Price 2s. 6d. Post free 2s. nd. 

TOWNSON & MERCER, 
89, Bishopsgate St. Within, London, E.C. 

TO MANUFACTURERS. 

Engagement Wanted. Many years Practical, 
Chemical, Mechanical, and General Experience in the Manage¬ 

ment of Works and Workmen. Charge of a small chemical fadtory 
preferred. Willing to be useful in any capacity.—Address, “ Nitric,” 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

AA7-anted, by a Pharmaceutical Chemist, 
* ’ age 26, a Situation in a Chemical or other works,—Address 

LI. L., 6, Brecon Terrace, Neath, S. Wales, 
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L. OERTLING, knowing that stands of his 

Balances are now being sold with beams which 

are not his manufacture, and vice versa, thereby 

making apparently two Oertling’s Balances 

instead of only one, begs to notify that all 

Balances manufactured by him bear his name 

both on beam and stand, 
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m 

t i" lit 

-fL—iU.* 
iCH'i 

TETRACHLORIDE OF CARBON. 

BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phcemx Chemical Works Ironbridge. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C. 

UNIVERSAL 

BEST FILTER-PRESS ON THE MARKET, 

presses 

ENGINEERS AND IRONFOUNDERS. 
Made in Wood, Iron, Bronze, or Lead, for the Filtration or Separation of Liquids from Solid 

Matters, with or without attachment, for the perfect washing of the latter. 

MAVVSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS * MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15 MOSLEY STEEETr 

MEWCASTLE-ON-TYNE. 

Qilicates of Soda and Potash in the state of 
Soluble Glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the Manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MAirCHESTEB. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

SULPHUROUS ACID. 

SULPHITES AND BISULPHITES OL 

SODA AND LIME. 
MAKERS: 

A. BOAKE & CO., 
STRATFORD, LONDON, E. 
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EGLINTON ALU M G LAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE). 
----"a- THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 

introduce this substance to the notice of the Alum Trade, having shipped their 
first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

N 

Extra Quality. First Quality. Second Quality. 

Alumina . ... 65-00 p, . ct. 52-37 P . ct. 43-41 p. ct. 
Peroxide of Iron 0-50 I’29 i-8i „ 
Silica, &c. ... 4-50 >> 19-24 >> 34‘35 „ 
Water of combination ... 30-00 27-13 20-52 „ 

100*00 100*03 100-09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 

THE CHEMICAL NEWS 
AND 

JOURNAL OF PHYSICAL SCIENCE. 

Edited by WILLIAM CROOKES, F.R.S. 

CHEMICAL LABORATORY, 
WIESBADEN, GERMANY. 

Director—Prof. R. FRESENIUS, Ph.D. 

Published every Friday. Price 4d. Annual Subscription, post free 
including Indices, £i 

Practical Instruction in the Labora¬ 
tory . 

Prof. R. FRESENIUS,Ph.D.; 
H. FRESENIUS,Ph D.: 
W. FRESENIUS, Ph.D. 

CHARGES FOR ADVERTISEMENTS. 
£ s. d. 

Fivelines in column (about 10 wordsto line) 036 
Each additional line.00 
Whole column . .. .. 1 i' 0 
Whole page.3 0 0 

A reduction made for a series of insertions 

Cheques and Post-Office Orders, c.rcs»ed " London and County 
Bank,” payable to the order of William Crookes. 

BOY COURT L'UDGATE HILL LONDON, E.C. 

gOYAL POLYTECHNIC.— Lurline, the 
Rhine Maiden, by Mr. George Buckland.—Arctic Exploration, 

by Commander Cheyne, R.N.—Porcelain Manufacture, by Mr. J. D. 
Cogan.—The Photographer’s Sunbeam, by Mr. T. C. Hepworth.— 
The Rising in the Tiansvaal, by Mr. W. R. May.—Etherdo, the 
Juggler.—'the Microscope, Electricity, the Isle of Wight, &c., by 
Mr. J. L. King.—Fleuss’s Diving Apparatus.—The Electric Railway. 
—Balmain’s Luminous Paint Room.—Recitals by Mrs. Stirling and 
others, at 3 on Saturdays. Admission to the whole, is. Open from 
12 till 5 and 7 till 10. 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from n to 5 a.m.and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtical Investigations connected with 

Patents, &c., conducted. 
Prospectuses and full particulars on application to Prof. Gardner 

at Berners College, 44, Berners-street W. 

LECTURES. 
Experimental Chemistry (Inorganic) Prof. R. FRESENIUS, Ph.D. 
Experimental Physics.W. FRESENIUS, Ph.D. 

Theoreticafeherrhstry !! " k ! i } «• FRESENIUS, Ph.D. 
Chemical Tecnnology. E. BORGMANN, Ph.D. 
Mineralogy .F. HENRICH. 
Microscopy, with exercises in micro-1 B0RGMANN Ph.D. 

scopic wom • • • • •• •• •• , 1 j 

The next Session commences on the 17th of October. The Regula¬ 
tions of the Laboratory and the Syllabus of Lectures will be forwarded 
gratis on application to C. W. Kreidel’s Verlag, at Wiesbaden, or to 

the undersigned. 

Prof. R. FRES2NIUS, Ph.D. 

MINERAL OIL REFINERY. 

HpO BE SOLD, as a Going Concern, a Works 
producing first class Lubricating Oils for Spindles and other 

purposes, Paraffin Scales, See., which have obtained a high standard 
in the market, and for which there exists a good selling connection in 
London, Manchester, and other districts. The Works adjoin the 
North Staffordshire Railway, with siding accommodation, and are 
also conveniently situated for water carriage by canal. The plant 
consists of steam engines, boilers, stills, agitators, modern filter- 
presses, double freezing machine, hydraulic press, complete labora¬ 
tory, &c., and is capable of working about fifty tons of raw material 
per week. Satisfactory reasons given for disposing of business.— 
For cards to views or further particulars apply to Mr. J. R. Wain 
Tunstall, Staff. 

CAINT PAUL’S SCHOOLS.—About Ten 
Scholarships will be awarded next Term.—For information, 

address Clerk to the Governors, Mercers’ Hall, E,G. 
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CALVERT’S 
CARBOLIC 

NEWTON CRANE, 
Esq.,late U.S. Consul, 
Manchester, says:— 

TOOTH 

POWDER “* * * Your 
Carbolic Tooth 
Powderis THE 
BEST I EVER USED. In this opinion I 
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Woodcuts. Demy 8vo., 250 pages, alphabetically arranged. The 
cheapest and most complete catalogue in the trade. 

Price 2S. 6d. Post free 2s. nd. 

TOWNSON & MERCER, 
8g, Bishopsgate St. Within, London, E.C. 

BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 

22, ALBEMARLE STREET, LONDON, W. 

The NEXT ANNUAL GENERAL MEETING will be held at 
YORK, commencing on WEDNESDAY, AUGUST 31. 

President Elect:— 
SIR JOHN LUBBOCK, Bart., M.P., D.C.L , F.R.S. 

Notice to Contributors of Memoirs.—Authors are requested 
to give early notice of their intention to offer Papers. 

Information about lodgings and other local arrangements may be 
obtained from theLocal Secretaries, 17, Blake Street, York. 
_G. GRIFFITH, Adding Secretaiy, York. 

PYROLIGNEOUS ACID. 

Wanted> 
* v man f( 

, for Canada, an Assistant or Fore- 
• • man for a Wood Distillery. Pradtical experience ia the 
anipulation of saw-dust, and competence to superintend eredtion of 

ne necessary plant are indispensable.—Apply, with references, to 
nto. 1135, Chemical News Office, Boy Court, Ludgate Hill. 
London, E.C. 

1U ivl A IN UrAC 1 UKLKb. 

"pngagement Wanted. Many years Pradtical, 
■*—J Chemical, Mechanical, and General Experience in the Manage¬ 
ment of Works and Workmen. Charge of a small chemical fadtory 
preferred. Willing to be useful in any capacity.—Address, “ Nitric," 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 
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L. OERTLING, knowing that stands of his 

Balances are now being sold with beams which 

are not his manufacture, and vice versa, thereby 

making apparently two Oertling’s Balances 

instead of only one, begs to notify that all 

Tie 0 0 A Balances manufactured by him bear his name f A 
0 0 O • -- 

TETRACHLORIDE OF CARBON. 

BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phoenix Chemical Works Ironbridee. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL C0„ LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C. 

.. in; use 

PAS-; if pii « Wood, 1 
th or witho 

MAW80N & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15- MOSLEY STREET- 

NEWCASTLE-OI-TYNEi 

Qilicates of Soda and Potash in the state of 
^ Soluble Glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the Manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MAPTCIIESTEE. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

SULPHUROUS ACID. 

SULPHITES AND BISULPHITES OL 

SODA AND LIME. 
MAKERS: 

A. BOAKE 8c CO., 
STRATFORD, LONDON, E. 



Chemical news, | Advertisements. iii 
August 26, 1881. J 

EGlTNTON ^ ALUM CLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE), 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 

of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

r~~ 
Extra Quality. First Quality. Second Quality, 

Alumina . ... 65‘00 p. ct. 52*37 p. Ct. 43-41 p. Ct. 
Peroxide of Iron 0-50 „ 1-29 „ i-8i „ 
Silica, &c. ... 4-50 „ 19-24 „ 34*35 „ 
Water of combination ... 30-00 „ 27*13 » 20-52 „ 

IOO’OO 100-03 IOO-O9 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 

THE LONDON HOSPITAL & MEDICAL 
-L COLLEGE, MILE END, E.—The SESSION 1881-2 will 

commence on SATURDAY, OCTOBER 1st, 1881. Four entrance 
Scholarships, value £60, £40, £30, and £20, will be offered for compe¬ 
tition at the end of September to new Students. Entries on or befoie 
September 20th. Fees for Lebtures and Hospital Practice 90 guineas 
in one payment, or 100 guineas in three instalments. All resident 
and other hospital appointments are free. The resident appointments 
consist of Five House Physiciancies, Four House Surgeoncies, and 
One Accoucheurship; Two Dressers and Two Maternity Pupils also 
reside in the Hospital. Special entries may be made for Medical 
and Surgical practice. The London Hospital is now in diredt com¬ 
munication by rail and tram with all parts of the metropolis. 

MUNRO SCOTT, Warden. 

J^LRNEKS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m.and from 7 to 10 p.m 
dally. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Prabtical Investigations connected with 

Patents, &c., conducted. 
Prospeituses and lull particulars on application to Prof. Gardner 

at Berners College, 44. Beruers-street W. 

THE ^CHEMICAL NEWS 
AND 

JOURNAL OF PHYSICAL SCIENCE. 

Published every Friday. Price 4d. Annual Subscription, post free 
including Indices, £1 

CHARGES FOR ADVERTISEMENTS. 
£ s. d. 

Five lines in column (about 10 words to line) 036 
Each additional line.0 o 
Whole column .. . 1 1; o 
Whole page.3 0 0 

A reduction made for a series of insertions 

Cheques and Post-Office Orders, crossed “ London and County 
Bank,”payable to the orderof William Crookes. 

BOY COURT LUDGATE HILL LONDON, E.C. 

FLETCHERS PATENT 

SOLID-FLAME BURNER. 

With these and FLETCHER’S PATENT OVEN the whole of 
the cooking can be done in the most faultless manner at a cost of three- 
halfpence per day for gas in an average family; about one-fourth what 
is generally needed, as the gas cannot be wasted in this apparatus by 
careless servants* 

ILLUSTRATED LIST of DOMESTIC APPARATUS, 2d., post- 
free. Illustrated List of LABORATORY FURNACES, for Gas and 
Petroleum Blowpipes, Blowers, &c., 2d., post-free. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON. 

Important additions to Laboratory List are in preparation. 

yfR . 7^ S . MERRY, 

ASSAYER AND ANALYTICAL CHEMIST. 
_SWANSEA._ 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S Ardwick Chemical 
Works Manchester. 
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CALVERT’S 
6d., x/o, and 1/6 Tin 
Dredgers; 2/6,4/0, 

6/0, and 10/0 
Boxes. 

CARBOLIC 
Guaranteed 15 % 

The cheapest effective 
Disinfecting Powder for POWDER 

NIGHT COMMODES, CLOSETS, MANURE AND 

DUST HEAPS, KENNELS, & FOWLHOUSES. 

Regularly used by the principal British Railway 
Companies, Carriers, Brewers, Horsekeepers, &c. 

Especially useful during warm weather, as flies and insedts 
will not approach it, whilst it purifies the air. 

CALVERTS 
In 6d. and is. P h "P IRAT TP 
Metal Boxes. HjxIJA/O 

SHAVING & TOOTH 
F. Le Gros Clark, Esq., F.R.S., QP/kiP 
F.R.C.S., &c., Consulting Surgeon to OV/Ai 
the St. Thomas and Great Northern Hospitals, London, 

says:—“I was so pleased with your Carbolic Tooth 

Soap that I recommend it to my patients. It leaves a 

delicious freshness that makes it a pleasure to brush the 

teeth with it.” 

F. C. CALVERT & CO., Manchester, 
Have been awarded a “ First Class Special Merit ” Diploma at Melbourne Exhibition (Highest Award), 

besides Nine Prize Medals and Diplomas previously obtained. 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS, CHEMICAL REAGENTS, 
GERMAN GLASS AND PORCELAIN, 

CHEMICAL THERMOMETERS, BOTTLES, LABELS, &c., 
FOR THE USE OF 

JLTSTJk.L'Z'STS. SCIEUCE TEACUEES &c 

Price Lists on Application. 

WILLIAM AND WILLIAM T. FIELD. 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adaptedfor 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

^TESTIMONIAL 
“We have used the’ Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

s. Sulphate of Alumina 
(CONCENTRATED ALUM), 

Of the Richest and Purest Quality Produced in 

Great Britain. 

MANUFACTURED UNDER CHADWICK’S AND KYNASTON’S PATENTS 

BY THE 

ST. HELENS CHEMICAL CO., 
ST. HELENS, 

Xj-A I5rO-A SmiEi-E!. 

FACTORIES. 

Reddish and Bradfoid, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

MANUFACTURERS OF 

TOWN OFFICES : 

43, Piccadilly, 

MANCHESTER 

GOLD MEDAL PARIS, 1878. 

Pure Carbolic Acid, Cryst. at 42s* 2 C. 1 Discovered Carbolic Acid Glycerine Benzol (Cryst ). 
» » » do. Hydrateof f by C. Lowe 

Solutions. Anthracene. 

Medicinal do. Cryst. at 35° c. Cresylic Acid. Naphthaline. 

COMMERCIAL do.No. i ,, 35° c. Sulpho-Phenic Acid (Cryst.) Picric Acid (Cryst 
» • do. 2 29° c. Sulpho-Phenates & Sulpho- and Paste). 

do, 3 12° c. Cresylates of Soda, Potash . Aurine (Rosolic Acid 
do. 4 liquid at 0° c. Zinc, Iron, and Alumina. Cake and Solution. 

Carbolic Acid Disinfecting Powder. 2, 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Late JOHN CLIFF & Co. 
Formerly STEPHEN GREEN.! OLD Q U A I 

£ IMPERIAL POTTERIES, 
LAMBETH. ) RUNCORK. 

London : Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hijl £.(,• 
August 26, i88r. 
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CONTENTS. 
Articles:— Page 
British Association for the Advancement of Science:— 
Inaugural Address of the President, Sir John Lubbock, Bart., 
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Correspondence.—The Fraudulent Alteration of Cheques. 123 
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CAPPER PASS AND SON, BRISTOL, 

ARE BUYERS OF 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

1VJORMAL SCHOOL OF SCIENCE and 
ROYAL SCHOOL OF MINES, 

South Kensington, and Jermyn Street. 
The School will open on MONDAY, 3rd OCTOBER. The Pro- 

spedtus may be obtained on application by letter to the Secretary, 
Science and Art Department, South Kensington, SAV 

THE LONDON HOSPITAL & MEDICAL 
COLLEGE, MILE END, E.—The SESSION 1881-2 will 

commence on SATURDAY, OCTOBER 1st, 1881. Four entrance 
Scholarships, value £60, £40, £30, and £20, will be offered for compe¬ 
tition at the end of September to new Students. Entries on or befoie 
September 20th. Fees for Ledtures and Hospital Pradtice 90 guineas 
in one payment, or ico guineas in three instalments. All resident 
and other hospital appointments are free. The resident appointments 
consist of Five House Physiciancies, Four House Surgeoncies, and 
One Accoucheurship; Two Dressers and Two Maternity Pupils also 
reside in the Hospital. Special entries may be made for Medical 
and Surgical pradtice. The London Hospital is now in diredt com¬ 
munication by rail and tram with all parts of the metropolis. 
__ MUNRO SCOTT, Warden. 

jgERNERS COLLEGE of CHEMISTRY’. 

Instrudtion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the diredtion of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pra&ical Investigations connected with 

Patents, &c., condudted. 
Prospedtuses and full particulars on application to Pro'. Ga dner 

at Berners College, 44. Berners-street W. 

TO MANUFACTURERS. 

Engagement Wanted. Many years Practical, 
/ Chemical, Mechanical, and General Experience in the Manage¬ 

ment of Works and Workmen. Charge of a small chemical fadtory 
preferred. Willing to be useful in any capacity.—Address, “ Nitric,” 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

BRADY & MARTIN, 
NEW CASTLE-ON-TYNE, 

Will, on application, forward Catalogues of Chemical and Physical 
Apparatus, Pure Chemicals Special Reagent Bottles with Embossed 

j-abels, Nitrometer, &c., &c. 

JOHN J. GRIFFIN end SONS, 22, Garrick Street, 
London, W.C. 

THE JOURNAL OF SCIENCE 
for SEPTEMBER (Price is. 6d.), include— 

The Centre of Gravity of the Earth, and its Effedt on Astronomical 
Observation5. By Col. A. W. Drayson, R.A., F.R.A.S. 

The Source of Eledtric Energy. By Charles Morris. 
Hylozoism versus Animism, By C. N. Communicated by Dr. R. 

Lewins. 
A Geological Idea of Lord Bacon’s. By Dr. O. Reichenbach. 
On Diptera as Spreaders of Disease. By J. W. Slater. 
The Transfer of Sensation. 

Analyses of Books. Correspondence. Notes. 

London: 3, Horse-Shoe Court,Ludgate Hill. 

J ust publirhed, 

TOWNSON AND MERCER’S Revised and 
JL Enlarged Catalogue of Chemical and Scientific Apparatus and 

Pure Chemicals, including Air-pump, Eledtrical and Galvanic Appa¬ 
ratus, and Mechanics, with all the recent improvements in Chemical 
Apparatus to the present date. Illustrated with upwards of 1100 
Woodcuts. Demy 8vo., 250 pages, alphabetically arranged. The 
cheapest and most complete catalogue in the trade. 

Price 2s. fid. Post free 2S. nd. 

TOWNSON & MERCER, 
89, Bishopsgate St. Within, London, E.C. 

AWENS COLLEGE, VICTORIA UNIVER- 
U SITY (MANCHESTER). 

SESSION 1881-2. 

I. Department of Arts and Law. 
11. Department of Science and Engineering. 

The Session will commence in these Departments on Tuesday, 
Odtober 4th. Students will be admitted on and after Wednesday, 
September 28th. Candidates foradmission must not be under I4years 
of age, and those under 16 will be required to pass a Preliminary 
Examination in English, Arithmetic, and Elementary Latin, to be 
held on the 30th September. 

III. Department of Medicine and Sufgsry. 

The Session will commence on Saturday, Odtober 1st. Students 
are required before entering to have passed one of the Preliminary 
Examinations prescribed by the General Medical Council. 

IV. Evening Classes. 

The Session will commence on Monday, Odtober 10th. New stu¬ 
dents will be admitted on the Wednesday, Thursday, and Friday pre¬ 
ceding, between 6.30 and 9 p.m. 

Prospedtuses of the several Departments may be obtained at Mr. 
Cornish’s, Piccadilly, and at other Booksellers in Manchester, and 
they will be forwarded from the College on application. 

J. HOLME NICHOLSON, Registrar. 

F'OR SALE.—A very superior Analytical 
Balance by C. Becker, London. The owner having no use for 

it will be willing to part with the same on very reasonable terms.— 
Apply, personally or by letter, to Mrs. H. Fripp, 6, Arlington Villas 
Clifton, Bristol. 
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L. OERTLING, 
TURNMILL STREET 

OPPOSITE FARRINGDON 
STATION. 

STREET) 

MANUFACTURER OF 

CHEMICAL, ASSAY, t BULLION BALANCES 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1651. FIRST CLASS MEDAL, 1854 and 1862. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CH LOR IDE OF SULPHUR. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phcentx Chemical Woiks ironbndee. 

GAS PURIFICATION & CHEMICAL C0„ LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C. 

EGELIMHUbmR,HALLE ON SAALE,GERMANY,™^ m* 
ENGINEERS AND IRONFOUNDERS. ln use 

ood, Iron, Bronze, or Lead, for the Filtration or Separation of Liquids from Solid 
without attachment, for the perfect washing of the latter. 

MAW80N & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

Silicates of Soda and Potash in the state of 
Soluble Glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the Manufacture of Soap and other purposes 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an 1 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

BECKER & SONS, 
CHEMICAL 

MANUFACTURERS OF 

AND GOLD ASSAY 
AND OTHER 

BALANCES 

SCALES AND WEIGHTS. 

2 
m 

-< 
o 
30 

BECKER’S STUDENT’S BALANCE,in polished mahogany 
glass case, slidingfront,counterpoised, to carry 3ogrammes 
in each pan and turn to A milligramme,nickel plated pans £2 io- 

Ditto, ditto.in mahogany glass case, polished black.£2 13. 

Sole Agents for England, Ireland, and Wales:— 

TOWNSON * MERCER. 
13 & 15- MOSLEY STEEET' 

NEWCASTLE-ON-TYNF. 
Becker’s Complete Lists forwarded by post on receipt of id. stamp 

or free on application 
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'THE MASON SCIENCE COLLEGE, 
L BIRMINGHAM. 

SESSION 1881-82. 

I. Department of Science and Arts. 

The Session will commence on Monday, the 3rd of Odtober, 18S1. 
Students under sixteen years of age will be required to pass a pre¬ 

liminary examination. 

II. Evening Classes. 

These will commence on Wednesday, the 5th of Odtober, 1881. 
The Calendar of the ensuing Session, containing full information as 

to the aim and objedts of the College and the courses of instruction, is 
now ready, and may be obtained from the publishers, Messrs. Cornish 
Brothers, Birmingham and Manchester, price is. 

GEO. H. MORLEY, Secretary. 

SOUTH LONDON SCHOOL OF CHEMISTRY. 

VACATION ARRANGEMENTS. 

Gentlemen can be privately instructed in any 
branch of Pradtical Chemistry during the months of July, 

ugust, and September. Those desirous of working out any Research 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. Baxter, Secretary, South 
London Central Public Laboratory, Kennington Cross, S.E 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manuiadturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or'any required power, for Irrigating, Draining, Mining, Rolling Mills, 
ot Water Works purposes, and Manufadturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type, 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleac'ning-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glvcerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construbtion. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerir.e and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

A Chemist (F.I.C.), of many years experience 
in General Analysis and in Works’ Management, is open to 

any engagement where such ability is required. First class references. 
—Address, F.C.S., Deacon’s Advertising Office, 154, Leadenhall St., 
London, E.C. 

A Pradtical Chemist, age 21, seeks position 
ok Assistant Chemist in Chemical Works. Has been three 

years in nrst-class London Laboratory. Salary not so much an objebt. 
—Address, S. E. Tench, Wickham Market, Suffolk. 

\A7'anted, as Managing Foreman of a small 
• ' Works, a man with some chemical knowledge and experience 

in manufadtunng operations, such as the manufadture of rubber goods. 
The chief essentials are thorough business habits, intelligence, and 
absolute fidelity.—Address, stating experience and wages expedted, 
T. L , at C. H. May and Co.’s General Advertising Offices, 78, Grace- 
church Street, London, E.C. 

TT'anted, by a Youn 
* * eighteenth year, who has di 

Gentleman in his 
eighteenth year, who has prepared himse'f for such employ¬ 

ment by a thoroughly systematic course of study in analytical che¬ 
mistry in a well-known laboratory, Employment as Assis ant to the 
Manager of some manufacturing establishment. 1 he advertiser’s 
friends would be prepared to negotiate with any correspondent in a 
spirit of fairness.—Address, W. S., Raby House, Bathwick, Bath. 

C PENT OXIDE.—Wanted about Fifty to One 
Hundred Tons.—Apply, “ Oxygen,” Chemical News Office, 

Boy Court, Ludgate Hill, London, E.C. 

Machinery and Plant of a Manufacturing Chemist. 

Messrs, edwin earnshaw and co. 
will SELL BY AUCTION, on the Premises known as 

Wandsworth Bridge Wharf, Fulham (close to Wandsworth Bridge), 
on Friday, September 9th, 1881, at eleven for twelve o’clock precisely, 
The valuable machinery, consisting of single flue Cornish boiler by 
Fraser; 5 h.p. high pressure horizontonal engine; 10 h.p. table 
engine ; double acting air compressing engine ; wrought-iron cylindri¬ 
cal digester on cast-iron standards, by Fraser; two Wegelin and 
Hiibnei’s filter-presses and patent membrane force-pumps, tanks, 
pumps, furnaces, coppers, vats, and other machinery; also a few lots 
of office furniture, including iron safe and one of Reeves’s £60 oil and 
water-colour show cases. May be viewed two days prior and morning 
of sale.—Catalogues may be had of Mr. H. B. Priest, Solicitor, 4, 
Neeld Terrace, Harrow Road, and of the Auctioneers, 2, Comeragh 
Road, West Kensington, S.W., and 24, Mark Lane, E.C. 

jyj R . J . S . MERRY, 

ASSAYER AND ANALYTICAL CHEMIST. 
SWANSEA. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

manchestee. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

Now ready, V01. II., in 8vo., price 14s , cloth, 

ANNALS OF CHEMICAL MEDICINE; 
Ak including the Application of Chemistry to Physiology, Pathology, 
Therapeutics. Pharmacy, Toxicology, and Hygiene. Edited by J. L. 
W. Thudichum, M.D. 

London: LONGMANS and CO. 

Royal 8vo., cloth, 18s., 

A PRACTICAL TREATISE ON THE 
AY MANUFACTURE OF STARCH, Glucose, Starch-Sugar, 
and Dextrine, based on the German of L. Von Wagner and other 
authorities. By Julius Franked. Edited by R. Hutter, Proprietor 
of the Philadelphia Starch-Sugar Works. 

London: E. and F. N. SPON, 16, Charing Cross. 

Illustrated Price Lists on application. 

THE CHEMICAL NEWS 
AND 

JOURNAL OF PHYSICAL SCIENCE. 

Edited by WILLIAM CROOKES, F.R.S. 

Published every Friday. Price 4d. Annual Subscription, post free 
including Indices, £1 

CHARGES FOR ADVERTISEMENTS. 
£ s. cl. 

Five lines in column (about 10 words to line' 036 
Each additional line.0 0 6 
Wholecolumn . .. .. 1 ij o 
Whole page.3 0 o 

A reduction made for a series of insertions 
Cheques and Post-Office Orders, crossed " London and County 

Bank,” payable to the order of William CrooKes. 

BOY COURT LUDGATE HILL LONDON, E.C. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 
Dried at 212° F. 
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MILLS are situated very 
and adjacent to Railways 

Our MINES, DRYING KILNS, and GRINDING 
close to the Shipping Ports of BELFAST and LARNE, 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St.. 

Liverpool. 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE 
RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation, 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Perchloride cf Iron, 
Sulphite and Hyposul¬ 

phite of Soda, 

Liquor Ammonia, 
Sulphide of Iron, 
Pure Acids, 
Chloride of Sulphur, 
Acetone, 
Chloroform, 
Aldehyde, 
Chlorate Baryta, 
Arsenic Acids, 
Fruit Essences for Con¬ 

fectionery Sc Liqueurs, 

also, 

Pure Photographic Chemicals of every kind. 

MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON. 

Iron .with 
BRASS VALVES 

4/ 

Phosphates of Soda and 
Ammonia, 

Ethers , 
Bromides, 
Iodides , 
Scale and Granular Pre¬ 

parations, 
Sulphide of Sodium. 

mmmmm 

BAILEY’S WATER MOTORS.1 

BAILEY’S HYDRAULIC LIFTS. 
BAILEY’S INJECTORS. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S Ardwick Chemical 
Works Manchester. 

Albion Works, Salford, Manchester. 

N-OTICE. 

'T'he Adtien-Gesellschaft fur Anilin-Fabrikation 
-L of Berlin, having been informed that statements are being 

made to their customers to the effeft that the sale and use of ACID 
RUBINE manufadtured by the said Company according to Dr. 
Jacobsen’s Patent, No. 2828, of nth July, 1879, would constitute an 
infringment ot other patents, they hereby assert that there is no 
foundation whatever in any such statements, the use and sale of their 
ACID RUBINE being in no way an infringement of any other 
Patent. 
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KORTING BROTHERS, 
BNGI1TBBBS, 

17, LANCASTER AVENUE, FENNEL STREET, 

M ANCH ESTER. 

KORTING’S Patent Universal Injector 
Works equally well non-lifting or lifting. Can be made to lift 
24 ft. Works with high or low steam pressure. Works with 
hot or cold water. Forces the water into the boiler considerably 
above boiling point, thereby increasing the durability of the boiler. 

IS STARTED BY SIMPLY TURNING ONE LEVER 

STTHPIEPXjI ElUD TO:- 

Belfast. 
Church. 

Hebburn. 

Corporation Gas Works 

Foxhillbank Printing 

Co. 

Mr. A. J. Dickinson. 

R. Wheen & Sons. 

A. Guinness, Sons, & 

Co. 
Lloyd’s Proving House, 

P. & W. McClellan. 

A. Stephens & Sons. 

Stevenson & Co. 

Tharsis Sulphur Co. 

Leeds. 
Lincoln. 
London. 

Polmont. 

Sittingbourne. 
Sunderland. 
Widnes. 

Corporation GasWorks. 

Messrs. Robey & Co. 

May & Baker. 

Merryweather & Sons. 

Victoria Graving Dock 

Co. 
Nobel’s Explosive Co., 

Lim. 
Mr. E. Lloyd. 

The Ford Works Co. 
Gaskell, Deacon, & Co, 
Jas. Muspratt & Sons. 

Price Lists and Testimonials on Application. 

EG LINTON ALUiVI CLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE). 

'T'HE EGLINTON CHEMICAL COMPANY, Limitpd, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 
_1_ 

Extra Quality. First Quality. Second Quality 

Alumina . ... 65*00 p. Ct. 52-37 p. ct. 43-41 p. Ct. 
Peroxide of Iron 0*50 ,, 1-29 I*8l „ 

Silica, &c. ... 4*50 ,, I9‘24 34‘35 » 
Water of combination ... 30-00 ,, 2 7‘13 20-52 „ 

IOO’OO 100-03 100-09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.h. at their private 
Harbours at Glenarm and Ballintoy ; f.o.b. at Larne or Belfast; or delivered at Buyers* 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF’S BOTTLES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS. 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

(Dr. Bernays’s Patent). 

ThePatent Manganous Carbon Filter combines important improvements inconstrudlion 
which havebeen effeftedby Messrs. Doulton & Co.,in conjundtion with avaluable invention 
made by Dr Bernays, Professor of-Chemistry at St. Thomas’s Hospital; Public Analyst; 

Chemist to the Kent Water Works, &c., &c., &c. 

NEW SHOW ROOMS, ALBERT EMBANKMENT, LAMBETH, S.E. 
Depots Granville St., Birmingham ; ioo, Soho St., Liverpool; and 6, Rue de Paradis Poissoniere, Paris. 

WILLIAM AND WILLIAM T. FIELD. 
Manufacturers of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
“We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

Sulphate of Alumina 
(CONCENTRATED ALUM), 

Of the Richest and Purest Quality Produced in 

Great Britain. 

MANUFACTURED UNDER CHADWICK’S AND KYNASTON’s PATENTS 

BY THE 

ST. HELENS CHEMICAL CO., 
ST. HELENS, 

LA3TCASHIBA3. 

FACTORIES. 

Reddish and Bradfotd, 

MANCHESTER. 

CHARLES LOWE & CO., 
(Established i860.) 

TOWN OFFICES : 

43, Piccadilly, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

Pure Carbolic Acid, Cryst. at 42“,2 C. 

1 •> do. Hydrate of 
Medicinal do. Cryst. at 35° C. 
Commercial do.No.1 ,, 35° C. 

• t do. 2 290 C. 

• . do. 3 12° C. 

1 t 
do. 4 liquid at o° C. 

MANUFACTURERS 
. Carbolic 
I by C.Lowe 

Carbolic Acid Disinfecting Powder. 

GOLD MEDAL, PARIS, 1878. 
OF 

Acid Glycerine 
Solutions. 

Cresylic Acid. 
Sulpho-Phenic Acid (Cryst.) 
Sulpho-Phenates & Sulpho- 
Cresylates of Soda, Potash, 
Zinc,Iron,and Alumina. 

Benzol (Cryst). 
Anthracene . 
Naphthaline. 
Picric Acid (Cryst. 

and Paste). 
Aurine (Rosolic Acid) 

Cake and Solution. 

Late JOHN CLIFF & Co. 

JOHN CLIFF, Formerly STEPHEN GREEN.| OLD QUAY, 

stoneware manufacturer, |s PERlAL^ POTTERIES, j RUNCORN. 

London : Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill E.C. 
September 2, 1881. 
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CAPPER PASS AND SON, BRISTOL, 
ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

Normal school of science and 
ROYAL SCHOOL OF MINES, 

South Kensington, and Jermyn Street. 
The School will open on MONDAY, 3rd OCTOBER. The Pro- 

spedtus may be obtained on application by letter to the Secretary, 
Science and Art Department, South Kensington, S.W. 

THE LONDON HOSPITAL & MEDICAL 
J- COLLEGE, MILE END, E.—The SESSION 1881-2 will 

commence on SATURDAY, OCTOBER 1st, 1881. Four entrance 
Scholarships, value £60, £40, £30, and £20, will be offered for compe¬ 
tition at the end of September to new Students. Entries on or befoie 
September 20th. Fees for Ledtures and Hospital Pradtice.90 guineas 
in one payment, or 100 guineas in three instalments. All resident 
and other hospital appointments are free. The resident appointments 
consist of Five House Physiciancies, Four House Surgeoncies, and 
One Accoucheurship; Two Dressers and Two Maternity Pupils also 
reside in the Hospital. Special entries may be made for Medical 
and Surgical practice. The London Hospital is now in diredt com¬ 
munication by rail and tram with all parts of the metropolis. 

MUNRO SCOTT, Warden. 

TgERNERS COLLEGE of CHEMISTRY. 

Instrudtion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the diredtion of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradticsl Investigations connected with 

Patents, &c., conducted. 
Prospedtuses and full particulars on application to Profi Ga dner 

at Berners College, 44, Berners-street W. 

TO MANUFACTURERS. 

p'ngagement Wanted. Many years Practical, 
■*—J Chemical, Mechanical, and General Experience in the Manage¬ 
ment of Works and Workmen. Charge of a small chemical fadtory 
preferred. Willing to be useful in any capacity.—Address, “ Nitric,” 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

BRADY & MARTIN, 
NEWCASTLE-ON-TYNE, 

Will, on application, forward Catalogues of Chemical and Physical 
Apparatus, Pure Chemicals Special Reagent Bottles with Embossed 

Labels, Nitrometer, &c., &c. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4$. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

THE JOURNAL OF SCIENCE 
for SEPTEMBER (Price is. 6d.), include— 

The Centre of Gravity of the Earth, and its Effedt on Astronomical 
Observations. By Col. A. W. Drayson, R.A., F.R.A.S. 

The Source of Eledtric Energy. By Charles Morris. 
Hylozoism versus Animism, By C. N. Communicated by Dr. R. 

Lewirts. 
A Geological Idea of Lord Bacon’s. By Dr. O. Reichenbach. 
On Diptera as Spreaders of Disease. By J. W. Slater. 
The Transfer of Sensation. 

Analyses of Books. Correspondence. Notes. 

London: 3, Horse-Shoe Court,Ludgate Hill. 

Now ready, in royal 8vo., price One Shilling, 

A LECTURE on the ELECTRICAL DIS- 
A CHARGE, its Forms and its Functions. Delivered before the 
British Association at York, on 5th September, 1881. By William 
Spotxiswoode, D.C.L ,LL.D., President of the Royal Society. 

London: LONGMANS and CO. 

A Chemist (F.I.C.), of many years experience 
in General Analysis and in Works’Management, is open to 

any engagement where such ability is required. First class references. 
—Address, F.C.S., Deacon’s Advertising Office, 154, Leadenhall St., 
London, E.C. 

A Young Englishman, who has studied six 
Aa- semesters with Bunsen (Heidelberg), seeks a post in a Chemical 
Fadtory as Voluntair, or otherwise.—A. B. C., Poste Restante, 
Heidelberg, Germany. 

Gentleman, having a first-class knowledge of 
the Manufacture of Salt-cake, Bleaching-powder, Soda-ash, 

and Caustic Soda, is desirous to obtain a position as Manager of 
Works. Is well acquainted with management of men.—Address No. 40, 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

DRUG AND CHEMICAL TRADE. 

YA/ranted, a first-class Warehouseman.—Apply 
* * by letter, stating salary required and name of last situation, 

to X. Y. Z., Messrs. Bowles and Cross, 3, Lambeth Hill, E.C. 

TMty of London, corner of Cheapside & King St. 
(In course of construction), HANDSOME LOFTY SHOP, 

with Good GALLERY, to be Let, with or without the excellent 
light BASEMENT, forming large Showroom, &c., suitable for a 
Druggist, &c.—Apply to Mr. Mead, on the premises, or at 102, South¬ 
wark Street, S.E._ 

OTRONTIANITE.—Wanted, co-operation of 
VD Capitalists to open and work Rich Strontia Mines on the 
Continent. Advertiser can secure immediate concession for a long 
term of years. Firms buying this article are also requested to com¬ 
municate.—Address, “ Strontia,” 154, Leadenhall Street. 
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L, OERTLING, knowing that stands of his 

Balances are now being sold with beams which 

are not his manufacture, and vice versa, thereby 

making apparently two Qertling’s Balances 

instead of only one, begs to notify that all 

Balances manufactured by him bear his name 

both on beam and stand. 

F. E. BECKER & CO., 
Wholesale Exporters, Importers, and Manufacturers, 

34, Maiden Lane, Covent Garden, London, W.C., 
Beg to recommend to Professors of Universities, Colleges, and Schools, Analysts, Dealers, and others their well- 
assorted and large stock of every description of CHEMICAL and PHYSICAL APPARATUS, PURE CHEMICALS, 
&c &c# 

NEW ILLUSTRATED PRICE LIST ON APPLICATION. 

MAWSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15- IMTOSHLIE^r STEEETi 

NEWCASTLE-ON-TYNE, 

TOWNSON& MERCER, 
8g, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c„ 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE oi 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 8oo Woodcuts. Price 2s. 6d., 
post free. 

Silicates of Soda and Potash in the state of 
Soluble Glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the Manufacture of Soap and other purposes 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., ig an I 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

SULPHUROUS ACIDi 

SULPHITES AND BISULPHITES OF 

SODA AND LIME. 
MAKERS: 

A. BOAKE & CO., 
STRATFORD, LONDON, E. 
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EG LINTON 

i • • 

in 

ALUM CLAY~ 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE), 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 
Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

e—' --— -un ■ ■ - «■> 
Extra Quality. First Quality. Second Quality, 

Alumina . ... 65-00 p. ct. 52-37 P- ct. 43-41 p. ct. 
Peroxide of Iron 0*50 „ 1-29 „ i-8i „ 

Silica, &c.. ... 4-50 „ I9’24 „ 34*35 „ 
Water of combination ... 30*00 „ 27‘i3 » 20-52 „ 

IOO’OO 100*03 100-09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy ; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J, A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

__ 
fela 

GAS PURIFICATION & CHEMICAL C0„ LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C. 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S Ardwick Chemical 
Works Manchester. 

jyj R . ST MERRY, 

ASSAYER AND ANALYTICAL CHEMIST. 
SWANSEA. 

QILICATE OF SODA, Solid and in Solutions 
of Various Degrees of Concentration : thefinest quality ob¬ 

tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD and SONS, Soap 
Makers, See., Warrington. 

London Agent—H. B. CLARKE, Great Tower Street, E.C. 

MOTTERSH EAD & GO., 
7, Exchange Street and 10, Half Moon Street, 

MALTCHESTEE. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

FLETCHER’S ARGAND BUNSEN. 

A cheap, simple and indestructible Burner for general 
Laboratory work. The air supply is self-adjusting. The 
flame of these burners is shorter, more compadt, and 
higher in temperature than an ordinary Bunsen, and is also 
free from smell. Several sizes, and with and without tripod. 

Price from Is. 2d. 
In preparation a New Combustion Tube Furnace and 

a New Compound Blowpipe. 

Illustrated List, price 2d., free by post. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phcemx Chemical Works Ironbridge, 
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CALVERT’S 
CARBOLIC 

NEWTON CRANE, 
Esq.,late U.S. Consul, 
Manchester, says:— 

TOOTH 
POWDER “* * * Your 

Carbolic Tooth 
Powderis THE 
BEST I EVER USED. In this opinion I 
am joined by all the members of my family.” 

6d., is., and is. 6d. boxes at any Chemist’s. 

F. C. CALVERT & CO.. MANCHESTER. 

Awarded Nine Prize Medals and 
Diplomas. "V 

CALVERT’S 
Sixpenny 
Packets. CARBOLIC 

CALVERT’S 
No. 5 CARBOLIC 

Mr. Newman, fi HA AT} 
of AberllynH, 
Glasbury, ow- 
ner of the Champion Mastiff “ Granby,’’ 
says:—“ I consider your Carbolic Acid Dog 
Soap a very superior article for washing Dogs. 
It is effectual in its adtion, and easy to mani¬ 
pulate ; I am very pleased with it.” 

F. C. CALVERT & CO., MANCHESTER. 

Awarded Nine Prize Medals and 
Diplomas. 

i ib. Bars. 
4^d. each. SOAP 
Highly effective for Laundry and Kitchen 

Uses; washes with hot, cold, or warm hard 
or soft water; and is a thorough cleanser and 
purifier of Linen, Flannels, Woodwork, or 
Painted Walls. 

F. C. CALVERT & CO., MANCHESTER. 

Awarded Nine Prize Medal and 
Diplomas. 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS, CHEMICAL REAGENTS, 
GERMAN GLASS AND PORCELAIN, 

CHEMICAL THERMOMETERS, BOTTLES, LABELS, &C., 
FOR THE USE OF 

A.ZsT^-Xj'2'STS. SCIE1TCE TEACUEES & 

Price Lists on Application. 

WILLIAM AND WILLIAM T. FIELD. 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adaptedfor 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
“We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years 
duringwhich time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

Sulphate of Alumina 
(CONCENTRATED ALUM), 

Of the Richest and Purest Quality Produced in 

Great Britain, 

MANUFACTURED UNDER CHADWICK’S AND KYNASTON’s PATENTS 
BY THE 

ST. HELENS CHEMICAL CO., 
ST. HELENS, 

FACTORIES. 

Reddish and Bradfoid, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 

Pure Carbolic Acid, Cryst. at 420 

, ,, do. Hydrate of 

(Established i860.) 

MANUFACTURERS 
Carbolic C, I Discovered 

J by C. Lowe 

Medicinal do. Cryst. at 35° c. 
Commercial do.No.1 ,, 35° C. 

» » do. 2 ,, 29° C. 
1 » do. 3 12° C. 
> » do. 4 liquid at 0° C. 

Carbolic Acid Disinfecting Powder. 

OF 
Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

Cresylates of Soda,Potash , 

Zinc,Iron,and Alumina. 

TOWN OFFICES : 

43, Piccadilly, 

MANCHESTER. 

GOLD MEDAL PARIS, 1878. 

Benzol (Cryst ). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid) 
Cake and Solution. 

- Late JOHN CLIFF & Co. 

JOHN CLIFF, j Formerly STEPHEN GREEN. | OLD QUAY, 
STONEWARE manufacturer, IMPERI^b POTTERIES, j RUNCORN. 

London : Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill L, G 
September 9, i8Si. 
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CAPPER PASS AND SON, BRISTOL, 
ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

TO MANUFACTURERS. 

I^ngagement Wanted. Many years Practical, 
^ Chemical, Mechanical, and General Experience in the Manage¬ 

ment of Works and Workmen. Charge of a small chemical fadtory 
preferred. Willing to be useful in any capacity.—Address, "Nitric,” 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

L> equired, for Fadtory purposes, a piece of land 
*- not less than 40 acres or more than 100 acres, to rent or pur¬ 

chase. Must be in an isolated position, well removed from all resi¬ 
dential property, and within 20 miles of London. A good supply of 
pure water indispensable. It is requested that no answer be sent 
unless these requirements can be fully complied with.—Address, A.Y., 
at C. H. May and Co.’s General Advertising Offices, 78, Gracechurch 
Street. 

anted, Plans for Carbolic Acid Fdant.— 
’ ' Address, W.N., Chemical News Office, Boy Court, Ludgate 

Hill, London, E.C. 

XYOR SALE, a bargain.—3 Vats, each 4500 
gallons. All perfectly clean, and equal to new vats. Almost 

any price would be taken, as the space they occupy is wanted.—Apply 
to E. Beanes and Co., Falcon Works, Hackney Wick, E. 

TYOR SALE.—A very superior Analytical 
_ Balance by C. Becker, London. The owner having no use for 

it will be willing to part with the same on very reasonable terms.— 
Apply, personally or by letter, to Mrs. H. Fripp, 6, Arlington Villas, 
Clifton, Bristol. 

BRADY & MARTIN, 
NEWCASTLE.ON-TYNE, 

Will, on application, forward Catalogues of Chemical and Physical 
Apparatus, Pure Chemicals Special Reagent Bottles with Embossed 

Babels, Nitrometer, &c., &c, 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street 
London, W.C. 

THE JOURNAL OF SCIENCE 
for SEPTEMBER (Price is. 6d.), include— 

The Centre of Gravity of the Earth, and its Effect on Astronomical 
Observations. By Col. A. W. Drayson, R.A., F.R.A.S. 

The Source of Electric Energy. By Charles Morris. 
Hylozoism versus Animism, By C. N. Communicated by Dr. R, 

Lewiris. 
A Geological Idea of Lord Bacon’s. By Dr. O. Reichenbach. 
On Diptera as Spreaders of Disease. By J. W. Slater. 
The Transfer of Sensation. 

Analyses of Books. Correspondence. Notes. 

London: 3, Horse-Shoe Court,Ludgate Hill. 

Now ready, in royal 8vo., price One Shilling, 

A LECTURE on the ELECTRICAL DIS- 
■TY CHARGE, its Forms and its Fundtions. Delivered before the 
British Association at York, on 5th September, 1881. By William 
Spottiswoode, D.C.L , LL.D., President of the Royal Society. 

London: LONGMANS and CO. 

Just published, 8vo., sewn, price 6d., 

CPRENGEL’S VACUUM-PUMP 
(Commonly called “ Bunsen’s Pump), 

By H. SPRENGEL, Dr. Phil., F.R.S. 

London: E. and F. N. SPON, 16, Charing Cross. 

A Chemist, A.I.C., F.C.S., thoroughly ac- 
quainted with experimental and commercial analysis, also with 

the assay of bullions, ores, &c., seeks an immediate Engagement.— 
Address, with particulars and salary, X. Y.Z., Chemical News 
Office, Boy Court, Ludgate Hill, London, E.C. 

ARTICLED PUPIL OR PUPIL ASSISTANT. 

A well-knownLedturerandConsultingChemist, 
L A. practising in a large manufacturing town, has a vacancy for a 
Pupil. An exceptionally good opportunity of acquiring a thorough 
knowledge of the profession. — Address, F.I.C., Chemical News 
Office, Boy Court, Ludgate Hill, London, E.C. 

A Young Englishman, who has studied six 
■f*- semesters with Bunsen (Heidelberg), seeks a post in a Chemical 
Factory as Voluntair, or otherwise.—A. B. C., Poste Restante, 
Heidelberg, Germany. 

Gentleman, having a first-class knowledge of 
the Manufacture of Salt-cake, Bleaching-powder, Soda-ash, 

and Caustic Soda, is desirous to obtain a position as Manager of 
Works. Is well acquainted with management of men.—Address No. 40, 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

AATanted, Sharp Youth for the Counter of a 
* ' Gold and Silver Refiner. Cash security required £100. Salary 

given.—Address, H. L., Chemical News Office, Boy Couit, Ludgate 
Hill, London, E.C. 
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L. OERTLING, 
TURNMILL STREET 

/OPPOSITE FARRINGDON STREETS 
V STATION. J 

MANUFACTURER OF 

CHEMICAL; ASSAY, * BULLION BALANCES 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 
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COUNCiL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

F. E. BECKER & CO., 
I Wholesale Exporters, Importers, and Manufacturers, 

34, Maiden Lane, Covent Garden, London, W.C., 
Beg to recommend to Professors of Universities, Colleges, and Schools, Analysts, Dealers, and others 

their well-assorted, and large stock of every description of 

Chemical and Physical Apparatus, Pure Chemicals, do. 
NEW ILLUSTRATED PRICE LIST ON APPLICATION. 

MAWSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & .SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
mid Weights of Precision. 

13 & 15- MOSLEY STEEET‘ 

NEWCASTIE-ON-TYNE. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c„ 

For Analysis and the general Laboratory Use of ManufaCtuiers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

Oilicates of Soda and Potash in the state of 
Soluble Glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the Manufacture of Soap and other purposes 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MAUCHESTEB. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 
And Every Requirement for Works’ or School 

Laboratories or Private Students. 

Illustrated Price Lists on application. 
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THING’S COLLEGE, LONDON.— 
MEDICAL DEPARTMENT. 

The WINTER SESSION will be opened on Monday, October 3rd, 
at Four p.m., when the Distribution of Prizes will take place, and an 
address be given by Sir John Lubbock, Bart., M.P., F.R.S., D.C.L. 

A Special Course of Instruction has been established for the Pre¬ 
liminary Scientific Examination at the University of London, including 
Inorganic Chemistry, Pradtical Chemistry, Practical Biology, Experi¬ 
mental Physics, Zoology, and Botany. 

The following Entrance Scholarships will be given in Odtober next 
—viz.:— 

Two on the Warneford Foundation of £75 each, for previous educa¬ 
tion in General Literature and Science. 

Two by the Clothworkers’ Company—one of £100 and one of £50 
for proficiency in Science only. 

Two on the Sambrooke Foundation—viz.: one of £60 and one of 
£40, for proficiency in Literature and Science. 

During the ensuing Session there will be awarded five Medical 
Scholarships—viz.: one of £80, one of £30, and three of £20, for pro¬ 
fessional efficiency ; one for Chemistry of £40, one of £50, for resident 
students only; and two Sambrooke Registrarships of £50 each. 

Endowed Prizes of the value of 65 guineas and College Prizes of 
the value of £60 are also awarded annually. 

For Prospedtuses and other information, apply personally or by 
post card, to J. W. Cunningham, Esq., King’s College, London ; or to 

Professor Bentley, Dean of the Department. 

QT. MARY’S HOSPITAL MEDICAL 
O SCHOOL, PADDINGTON, W.—OPEN SCHOLARSHIPS 
and EXHIBITIONS in NATURAL SCIENCE.—The Examinations 
for 1881 will be held on Monday, Odtober 3rd, and following days. 
Candidates are requested to call upon the Dean at 17, Great Cum¬ 
berland Place, Hyde Park, on the morning of Saturday, Odtober 1st, 
between the hours of xi and 1, and to bring with them the necessary 
certificates. For further particulars apply to the Registrar, at the 
Hospital, or to 

A. B. SHEPHERD, M.D., Dean of the School. 

. MARY’S HOSPITAL MEDICAL 
SCHOOL, PADDINGTON, W.—Opening of WINTER 

SESSION, Odtober 3rd, 1881. Introdudtory Address by G. P. Field, 

Esq. Entrance Scholarships varying in value from £150 to £100.— 
For further particulars and conditions apply to the Dean. 

A. B. SHEPHERD, M.D. 

pvWENS COLLEGE, VICTORIA UNIVER- 
W SITY (MANCHESTER). 

SESSION 1881-2. 

I. Department of Arts and Law. 
II. Department of Science and Engineering. 

The Session will commence in these Departments on Tuesday, 
Odtober 4th. Students will be admitted on and after Wednesday, 
September 28th. Candidates foradmission must not be under I4years 
of age, and those under 16 will be required to pass a Preliminary 
Examination in English, Arithmetic, and Elementary Latin, to be 
held on the 30th September. 

III. Department of Medicine and Surgery. 

The Session will commence on Saturday, Odtober 1st. Students 
are required before entering to have passed one of the Preliminary 
Examinations prescribed by the General Medical Council. 

IV. Evening Classes. 

The Session will commence on Monday, Odtober 10th. New stu¬ 
dents will be admitted on the Wednesday, Thursday, and Friday pre¬ 
ceding, between 6.30 and 9 p.m, 

Prospedtuses of the several Departments may be obtained at Mr. 
Cornish’s, Piccadilly, and at other Booksellers in Manchester, and 
they will be forwarded from the College on application. 

J. HOLME NICHOLSON, Registrar. 

QWENS COLLEGE, MANCHESTER. 

TECHNOLOGICAL CHEMISTRY COURSE. 

F A detailed Syllabus of the complete Course in Technological Che¬ 
mistry will be forwarded on application. The next Session commences 
on Odtober 4th. 

J. HOLME NICHOLSON, Registrar. 

^pHE YORKSHIRE COLLEGE. 

The EIGHTH SESSION begins Odtober 4th, 1881. 
DYEING DEPARTMENT.—Ledtures on Textile Fibres, Natural 

and Artificial Colouring Matters, Mordants, Bleaching, &c., &c. ' 
Pradtical work in the dye-house every day. Students may attend 
for such periods as are suitable to their other engagements. Fees 
according to time. 

The other technological departments include Textile Industries 
(Weaving and Designing Cloth, &c.), Engineering, Mining, &c. 

The Science and Literature Departments prepare for University 
degrees, and various professions. 

Prospedtus free, from the Secretary of the College, Leeds. 

NTORMAL SCHOOL OF SCIENCE and 
^ ROYAL SCHOOL OF MINES, 

South Kensington, and Jermyn Street. 
The School will open on MON DAY, 3rd OCTOBER. The Pro¬ 

spedtus may be obtained on application by letter to the Secretary, 
Science and Art Department, South Kensington, S.W, 

THE LONDON HOSPITAL & MEDICAL 
COLLEGE, MILE END, E.—The SESSION 1881-2 will 

commence on SATURDAY, OCTOBER 1st, 1881. Four entrance 
Scholarships, value £60, £'40, £30, and £20, will be offered for compe¬ 
tition at the end of September to new Students. Entries on or befoie 
September 20th. Fees for Ledtures and Hospital Pradtice. go guineas 

‘ in one payment, or 100 guineas in three instalments. All resident 
and other hospital appointments are free. The resident appointments 
consist of Five House Physiciancies, Four House Surgeoncies, and 
One Accoucheurship; Two Dressers and Two Maternity Pupils also 
reside in the Hospital. Special entries may be made for Medical 
and Surgical pradtice. The London Hospital is now in diredt com¬ 
munication by rail and tram with all parts of the metropolis. 
__ MUNRO SCOTT, Warden. 

THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 

SESSION 1881-82. 

I. Department of Science and Arts. 

» The Session will commence on Monday, the 3rd of Odtober, 1881. 
Students under sixteen years of age will be required to pass a pre¬ 

liminary examination. 

II. Evening Classes. 

These will commence on Wednesday, the 5th of Odtober, 1881. 
The Calendar of the ensuing Session, containing full information as 

to the aim and objedts of the College and the courses of instrudtion, is 
now ready, and may be obtained from the publishers, Messrs. Cornish 
Brothers, Birmingham and Manchester, price is. 

GEO. H. MORLEY, Secretary. 

gERNE RS CQLLEG E of CHE MI STRY. 

Instrudtion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the diredtion of Professor E. V. 
GARDNER, E.A.S., M.S.A. 

The Class Rooms are open from 11 to 3 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtical Investigations connedted with 

Patents, &c., condudted. 
Prospedtuses and full particulars on application to Prof. Gardner 

at Berners College, 44. Berners-street W. 

SALE OF GAS TAR AND AMMONIACAL 

LIQUOR AT THE ROYAL ARSENAL, 

WOOLWICH. 

he Secretary of State for War is prepared to 
receive Tenders for the purchase of such quantities of Gas 

Tar and Ammoniacal Liquor as may be for disposal during the period 
of three years from the 1st Odtober, 1881, at the Royal Arsenal, 
Woolwich, whtre forms of Tender and all information may be 
obtained, on application to the Commissary General. 

The Tenders are to be delivered at the War Office, Pall Mall, S.W., 
by 12 o’clock noon, on Friday, the 23rd day of December, 1881, 
addressed to the Diredtorof Army Contradts, and marked on the out¬ 
side “ Tender for the purchase of GAS TAR, &c.” 

EVAN COLVILLE NEPEAN, 
Diredtorof Army Contradts. 

Army Contradt Department, 
War Office, Pall Mall, S.W., 

September 8th, 1881. __ 

JyJR. J. S. MERRY, 

ASSAYER AND ANALYTICAL CHEMIST. 
SWANSEA._ 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S Ardwick Chemical 
Works Manchester._ 

BISULPHIDE OF CARBON^ 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL C0„ LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF 1HIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

* Dried at 2120 F. 

W 
w 
e 
X M 
«•’ e 
cd -a 

T3 
> o K 

3 

S. « 

Alumina. 
Peroxide of Iron 
Silifa . 
Titanic Acid. 
Lime, Magnesia, Potash, Soda, andj 

Sulphuric Acid.J 

59-0° 
0-47 

i8*oo 

0*23 

a 
w 
o 
CL 

Combined Water. 22*30 

xst Quality. 2nd Quality. T3 

53'S3 52*00 C/3 

i*57 4*57 0 
8*67 12*00 l~< rH 

5'So 6*20 £ <u O 

0 E 
0*83 ri4 

(Ac, 3 
(DC-* 

— <3 
a. 

29*27 24*00 CL <D 
P .tJ co x 

p 

99*97 99*91 m 

MILLS are situated very 

100*00 

Our MINES, DRYING KILNS, and GRINDING 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St.. J 6 

Liverpool. 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manuia&urers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
orjany required power, for Irrigating, Draining, Mining, Rolling Mills, 
of'Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleaching-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glvcerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerir.e and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resm Refining, 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of MaCtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

X.-A.ZLsTC.A.SiHrT'RIE. 

Carr’s Patent Paint and Drug Mill. 
Approved by some of the most eminent Chemists, and awarded 

the Silver Prize Medals of the Manchester and Liverpool, and the 
Middleton Agricultural Shows. 

From Messrs. E. H. Smyth & Co., 21 Duke 
Street, Edinburgh, and 69, Coleman Street, 
City, London.—The small Levigator Mill we 
recently got from you works most efficiently, 
and is a great economiser of time. 

The chief feature in this machine is, that 
although it can be turned with ease by a boy, 

1 it has immensefridtional powerfor levigating 
purposes. This is caused by the runner being 
driven at a much greater speed, but in the 
same direction, than the bowl. The surfaces 
being Minton ware, they are clean, smooth, 
and durable. 

Testimonials on application. 
£11 nett cash, delivered in Manchester. 

The diameter of the bowl is 18 ins., and it and the runners are made 
of Minton waie. It is useful for Painters, Chemists, Grocers, and 
Cooks, for triturating and mixing Medicines, Vegetable Powders, Oint¬ 
ments, Paints, Sugar, Salt, Spices, Herbs, Meat for Potting, and will 
grind the coarsest Emery into a nearly Impalpable Powder in a 
few seconds. The pan can be tilted for emptying, as shown in the 
dotted lines ; it can be worked by hand or power. 

SOLE MAKERS— 

W. H. BAILEY & Co., Albion Works, Salford, Manchester. 

HENRY WIGGIN & CO., 
NICKEL AND COBALT REFINERS, 

Patentees and Manufacturers of Rolled Nickel Anodes for 
Electro-Nickel-Plating. 

Malleable Nickel Sheets, Grain and Cube Nickel, 
German Silver, and other Nickel Alloys, Oxides of Cobalt, 

&c. 
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EGLINTON ALUM CLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

'-*--N 

Extra Quality. First Quality. Second Quality. 

Alumina . ... 65*00 p.-ct. 52*37 P- ct. 43-4I 
Peroxide of Iron 0*50 „ 1*29 99 i*8i 
Silica, &c. ... 4*50 „ 19*24 9 9 34'35 
Water of combination ... 30*00 „ 27*13 99 20*52 

100*00 100*03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 

BISULPHIDE 
OF CARBON 

PROTOSULPHAT E 
RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonia, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers, 

Bromides, 

Iodides , 

Scale and Granular Pre¬ 

parations, 

Sulphide of Sodium. 

ALSO, 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 
_WOLVERHAMPTON._ 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phcenix Chemical Works Ironbridge. 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

BECKER’S STUDENT’S BALANCE,in polished mahogany 
glass case, slidingfront,counterpoised, to carry3ogrammes 
in each pan and turn to £ milligramme,nickel plated pans £2 10 

Ditto, ditto,in mahogany glass case, polished black.£2 13 

Sole Agents for England, Ireland, and Wales:— 

TOWNSON * MERCER, 
Becker’s Complete Lists forwarded by post on receipt of id. stamp 

or free on application 

SOUTH LONDON SCHOOL OF CHEMISTRY. 

VACATION ARRANGEMENTS. 

YLentlemen can be privately instructed in any 
LI branch of Practical Chemistry during the months of July, 
ugust, and September. Those desirous of working out any Research 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. Baxter, Secretary, South 
London Central Public Laboratory, Kennington Cross, S.E, 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF’S BOTTLES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS. 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

(Dr. Bernays’s Patent). 

ThePatent Manganous Carbon Filter combines important improvements in construction 
which havebeen effected by Messrs. Doulton & Co.,in conjundtion with a valuable invention 
made by Dr Bernays, Professor of Chemistry at St. Thomas’s Hospital; Public Analyst; 

Chemist to the Kent Water Works, &c., &c., &c. 

NEW SHOW ROOMS, ALBERT EMBANKMENT, LAMBETH, S.E. 
Depots’:—Granville St., Birmingham ; ioo, Soho St., Liverpool; and 6, Rue de Paradis Poissoniere, Paris. 

WILLIAM AND WILLIAM T. FIELD. 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adaptedfor 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
“ We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufadtured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfadtion. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

Sulphate of Alumina 
(CONCENTRATED ALUM), 

Of the Richest and Purest Quality Produced in 

Great Britain. 

MANUFACTURED UNDER CHADWICK’S AND KYNASTON’s PATENTS 
BY THE 

ST. HELENS CHEMICAL CO., 
ST. HELENS, 

XjjA.ITCj'ASIIITJ-E. 

„ CHARLES LOWE & CO., 
MANCHESTER. (Established i860.) 

BRONZE MEDAL, PARIS, 1867. 
MANUFACTURERS OF 

Pure Carbolic Acid, Cryst. at 420,2 C. I Discovered | Carbolic Acid 

TOWN OFFICES : 

43 Piccadilly, 

MANCHESTER 

GOLD MEDAL PARIS, 1878. 

t >* 
Medicinal 

do. Hydrate of 
do. Cryst. at 35° C. 

Commercial do.No.1 ,, 35° c. 
1 * do. 2 ,, 29° c. 

do. 3 I2C c. 
f » do. 4 liquid at 0° c. 

Carbolic Acid Disinfecting Powder. 

, „ , , - - GLYCERlhE 
by C.Lowe | SOLUTIONS. 

Cresylic Acid. 

^ulpho-Phenic Acid (Cryst.) 

i. VLPHO-PHENATES & SuLPHO- 

' ^esvt.atesofSoda,Potash , 

nc, ,ron, and Alumina. 

Benzol (Cryst ). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid) 
Cake and Solution. 

I OHM CLIFF, 

STONEWARE MANUFACTURER, 

Late JOHN Ci IFF & Co. 

Formerly STEPHEN GREENJ 

S IMPERIAL POTTERIES, [ 
LAMBETH. ) 

OLD QUAY, 

RUNCORN. 

London : Printed aqd Published for the Proprietor by Edwin John Davey, at the Office., Boy Court, Ludgate Hill g.C 
September 16, 1881. 
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STUDENTS’ NUMBER. 

CONTENTS. 
Articles:— Page 

Address to Students. 145 
Schools of Chemistry:— 
University of London—Science and Art Department of the Com¬ 

mittee of Council on Education, South Kensington—University 
of Oxford—University of Cambridge—Tiinity College, Dublin 
— King’s 1 ollege—University College—-Normal School of 
Science and Royal School of Mines—University of Aberdeen— 
University College, Bristol — Royal Agricultural College, 
Cirencester—The Yorkshire College, Leeds—Liverpool College 
of Chemistry—University of Durham—Owens College, Man¬ 
chester—University College, Nottingham—Firth College, Shef¬ 
field—University of Edinburgh—Anderson’s College, Glasgow 
—The “Young” Chair of Technical Chemistry, Anderson’s 
College—Royal College of Science for Ireland. 145 

Chemical Lectures, Classes, and Laboratory Instruction 157 
Chemical Notices from Foreign Sources. 159 
Miscellaneous.—The Technological Society—Relation between 

Temperature and the Rate of Chemical Adtion—New Solid 
Flame Burner. 160 

CAPPER PASS AND SON, BRISTOL, 

ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, See., 

and DROSS or ORES containing 

COPPER, LEAD, AND ANTIMONY. 

TO MANUFACTURERS. 

ITngagement Wanted. Many years Practical, 
' Chemical, Mechanical, and General Experience in the Manage¬ 

ment of Works and Workmen. Charge of a small chemical fadtory 
preferred. Willing to be useful in any capacity.-—Address, “ Nitric,” 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

Required, the Management of Works or 
Laboratory.—-Address, C. S., at C. H. May and Co.’s General 

Advertising Offices, 78, Gracechurch Street, E.C. 

DRUG AND CHEMICAL TRADE 

anted, a first-class Warehouseman.—Apply 
* ’ by letter, stating salary required and name of last situation, 

to X. Y. Z., Messrs. Bowles and Cross, 3, Lambeth Hill, E.C. 

a Chemical Works 
and efficient Foreman who 

thoroughly understands Tar Distilling and the Eredting of Tar Plant, 
and who has full command ot men under him. No one in the least 
addidted to drink, and who cannot give the most satisfactory refer¬ 
ences, need apply. A thoroughly trustworthy and competent man 
will be liberally dealt with, and will meet with a good situation.— 
Address, “ T. 10,” Morgan’s News-room, Bradford, Yorkshire. 

'C'OR SALE, a bargain.—3 Vats, each 4500 
gallons. All perfectly clean, and equal to new vats. Almost 

any price would be taken, as the space they occupy is wanted.—Apply 
to E. Beanes and Co., Falcon Works, Hackney Wick, E. 

T Wanted, immediately, in 
* * in Yorkshire, a sober, active, 

BRADY & MARTIN, 
NEWCASTLE-ON-TYNE, 

Will, on application, forward Catalogues of Chemical and Physical 
Apparatus, Pure Chemicals Special Reagent Bottles with Embossed 

Labels, Nitrometer, &c., &c. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

THE JOURNAL OF SCIENCE 
for SEPTEMBER (Price is. 6d.), include— 

The Centre of Gravity of the Earth, and its Effect on Astronomical 
Observations. By Col. A. W. Drayson, R.A., F.R.A.S. 

The Source of Electric Energy. By Charles Morris. 
Hylozoism versus Animism, By C. N. Communicated by Dr. R. 

Lewiris. 
A Geological Idea of Lord Bacon’s. By Dr. O. Reichenhach. 
On Diptera as Spreaders of Disease. By J. W. Slater. 
The Transfer of Sensation. 

Analyses of Books. Correspondence. Notes. 

London : 3, Horse-Shoe Court,Ludgate Hill. 

THING’S COLLEGE, LONDON.— 
-I-*- EVENING CLASSES in ELECTRICITY and its Various 
Applications. 

These Classes, which are held on Wenesday evenings from 7 to 8, 
under the direction of R. E. Day, M.A., Author of “ Exercises in 
Electrical Measurement,” &c , will open on Wednesday, October 12th, 
at 7 p.m. 

The instruction will be specially adapted to meet the requirements 
of Students who are preparing for the Prel. Sc. and First B.Sc. Exam¬ 
inations at the University of London. 

The fee for the Course from October to Easter is £1 ns. 6d., pay¬ 
able in advance in the College Office. 

ARTICLED PUPIL OR PUPIL ASSISTANT. A well-known Ledturerand Consulting Chemist, 
practising in a large manufacturing town, has a vacancy for a 

Pupil. An exceptionally good opportunity of acquiring a thorough 
knowledge of the profession. —Address, F.I.C., Chemical News 
Office, Boy Court, Ludgate Hill, London, E.C. 

A Practical Analytical Chemist, who has 
studied three years in German Universities, desires an Appoint¬ 

ment. Conversant with English, French, and German. Has no 
objection to additional office work. First class references.—Address, 
C.S., Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

An Undergraduate of London University, and 
Honours Medallist in City Guilds Examination in “ Oils, 

Colours,” &c., has just completed a three years’ course at a Labora¬ 
tory, and wishes for an opening at a Chemical Manufactory.—Address, 
C. W. M., 4, Bath Street, City Road, London, E.C. 

A London Ledlurer on Chemistry, and Con¬ 
sulting Chemist, has a Vacancy for a Pupil or Pupil-Assistant. 

Premium in accordance with previous knowledge possessed, and 
amount of salary paid. Opportunity. of gaining considerable pro¬ 
fessional knowledge and, when sufficiently qualified, of aiding in 
scientific research.—Address, C. R. A. W., Chemical News Office, 
Boy Court, Ludgate Hill, London, E.C. Junior Assistantship Wanted by a Chemist 

who has had three years of laboratory training in synthetical and 
analytical work, including microscopy, and the examination of Food, 
Drink, and Drugs.—Address, C. T., 31, Malden Crescent, Haverstock 
Hill, N.W. 
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ITY AND GUILDS OF LONDON 
INSTITUTE, 

For the Advancement of 
TECHNICAL EDUCATION. 

WINTER COURSES of LECTURES, Laboratory and Workshop 
Instruction, at the Temporary Class Rooms of the Institute, Cowper 
Street, Finsbury, 

- COMMENCING OCTOBER 4, 1881. 

TECHNICAL CHEMISTRY—H. E. ARMSTRONG, Ph.D., 
F.R.S., Professor. 

EVENING COURSES. 
Distilling (Coal Tar and Spirit).Mondays. 
Fuel and Illuminating Agents .. .. .. Fridays. 
Metals and Metallic Compounds . .. Mondays. 

DAY CLASSES (Preliminary). 
Ledtures .. .Wednesdays and Fri¬ 

days. 
Laboratory.Tuesdays, 

TECHNICAL PHYSICS—W. E. AYRTON, F.R.S., Professor 
EVENING COURSES. 

EleCtric Lighting and Transmission of Power Wednesdays. 
Electrical Instrument Making.Mondays. 
Electrical Laboratory Apparatus .. .. Fridays. 

DAY CLASSES (Preliminary). 
Lectures .Tuesdays and Thurs¬ 

days. 
Laboratory.Thursdays, 

Fees 3s. 6d.( 5s., and 7s, 6d., for Lectures and I.aboratory Courses 
together. 

TRADE CLASSES (transferred from the Artisan’s Institute). 
Metal Plate Work and Pattern Cutting .. Tuesday and Thurs¬ 

day Evenings. 
Bricklaying.Monday Evenings. 
Carpentry and Joinery.Tuesday and Friday 

Evenings. 
Stonemasonry .. .. .Wednesday and Fri¬ 

day evenings. 
Builders’ Work, including Sanitary Engi¬ 

neering .. .. ..Thursday b venings. 
House Decoration.Wednesday Evenings. 
Modelling in Wax, Clay, &c. .. .. .. Monday and Thursday 

Evenings. 
Fees for the Session of about eight months, 6s. and 10s. 6d. 

Apprentices admitted to these Trade Classes at a registration fee of 2s. 

Further particulars with respeCt to any of these courses can be 
obtained on application at the Schools, or from the Director and 
Secretary of the Institute, Gresham College, London, E.C. 

PHILIP MAriNUS, 
Director and Secretary, 

ITY AND GUILDS OF LONDON 
INSTITUTE. 

TECHNOLOGICAL EXAMINATIONS. 

The next EXAMINATIONS in 1ECHNOLOGY will be held at 
the different Provincial Centres throughout the Kingdom on the 
evening of May 24, 1882. 

Teachers desiring to form classes should apply at once to the 
Director and Secretary of the Institute. 

List of subjects in which the examinations will be held, and general 
conditions of payment on results, can be obtained by application to 
the 

Central Office, Gresham College, London, E.C. 
PHILIP MAGNUS, 

Director and Secretarj'. 

THE LONDON HOSPITAL & MEDICAL 
I COLLEGE, MILE END, E.—The SESSION 1881-2 will 

commence on SATURDAY, OCTOBER 1st, 1881. Four entrance 
Scholarships, value £60, £40, £30, and £20, will be offe ed for compe¬ 
tition at the end of September to new Students. Entries on or befoie 
September 20th. Fees for Lectures and Hospital Practice 90 guineas 
in one payment, or ico guineas in three instalments. All resident 
and other hospital appointments are free. The resident appointments 
consist of Five House Physiciancies, Four House Surgeoncies, and 
One Accoucheurship; Two Dressers and Two Maternity Pupils also 
reside in the Hospital. Special entries may be made for Medical 
and Surgical practice. The London Hospital is now in direct com¬ 
munication by rail and tram with all parts of the metropolis. 
__MUNRO SCOTT, Warden. 

METALLURGI CAL LABORATORY, 
KING’S COLLEGE, STRAND, LONDON, 

Under the direction of Prof. A. K. HUNTINGTON. 

Methods of extracting Metals from their Ores.—Assaying and 
Mineral Analysis.—Refractory Materials.—The relation between the 
Mechanical and Chemical Properties of Metals and Alloys, studied 
with the aid of Testing Machinery.—EleCtro-Metallurgy, &c. 

Laboratory open every day from October 1st, and on Frday even¬ 
ings from October 14th. It is optional to attend the Laboratory 
during any portion of a week. 

QT. MARY’S HOSPITAL MEDICAL 
^ SCHOOL, PADDINGTON, W.—OPEN SCHOLARSHIPS 
and EXHIBITIONS inNATURAL SCIENCE.—The Examinations 
for 1881 will be held on Monday, October 3rd, and following days. 
Candidates are requested to call upon the Dean at 17, Great Cum¬ 
berland Place, Hyde Paik, on the morning of Saturday, October 1st, 
between the hours ot ix and 1, and to bring with them the necessary 
certificates. For further pariiculars apply to the Registrar, at the 
Hospital, or to 

A. B. SHEPHERD, M.D., Dean of the School. 

s'f. MARY’S HOSPITAL MEDICAL 
SCHOOL, Paddington, W. 

The Introductory LeCture by G. P. Field, Esq., Monday, October 
3rd, 1SS1, at 3.30 p.m. 

MEDICAL OFFICERS AND LECTURERS. 
Consulting Officers—Dr. Chambers, Sir James Alderson, M.D., 

F.R.S., Mr. Lane, Mr. Spencer Smith, Mr. White Cooper. 
Physicians—Dr. Handfield Jones, F.R.S., Dr. Sieveking, Dr. Broal- 

bent. 
Physicians in Charge of Out-patients—Dr. Cheadle, Dr. Shepherd, 

Dr. Lees. 
Surgeons—Mr. Haynes Walton, Mr. J. R. Lane, Mr. Norton. 
Surgeons in Charge of Out-patients—Mr. Owen, Mr. Page, Mr. Pye 
Assistant Surgeon—Mr. A. J. Pepper. 
Physician-Accoucheur—Dr. Alfred Meadows. 
Assistant Physician-Accoucheur—Dr. Wiltshire. 
Surgeon in Charge of the Ophthalmic Department—Mr, Anderson 

Critchett. 
Aural Surgeon—Mr. Field. 
Surgeon-Dentist—Mr. Hayward. 
Medical Tutor—Mr. Pepper. 
Other Lecturers—Dr. Wr-ght, F.R.S., Dr. Randall, Mr. Mivart, 

F.R.S., Rev. J. M. Crombie, Mr. Malcolm Morris. 
The course of teaching at this School ensures careful and complete 

preparation for all the Examining Boards, the Public Services, and 
the higher University Examinations. Special instruction is given to 
Students preparing for the examinations of the University of London. 

The MEDICAL TUTOR assists the Students in their Clinical 
Work, and in preparing for the Final Examinations, so that the 
training of every individual Student is supervised. Ophthalmic, 
Aural, and Dental Surgery, Comparative Anatomy, Histology, and 
Pathology are carefully and systematically taught both by Lectures 
and Practical Demonstrations. There are also Departments for the 
Diseases of Women and Children, of the Eye and Ear, of the Skin, 
and of the Throat. 

SCHOLARSHIPS. 

Two Scholarships of the value of £150 and £100. 
These Scholarships are awarded every year by open competition in 

Natural Science previous to entrance at the School. 
A Scholarship of £20 in Anatomy. 
A Scholarship of £40 in Pathology, carrying with it the appoint¬ 

ment of Assistant Curator. 
These are awarded annually. 

PRIZES. 
Prizes are given in each class at the close of every Session. 

APPOINTMENTS. 
Three House-Surgeoncies, each tenable for one year. 
A Resident Obstelric Assistantship, tenable for six months. 
These Resident Medical Appointments areopen to thePupils without 

expense of any kintf, and are equivalent to Four Scholarships of the 
annual value of £50. 

For the PrespeCtus apply to 

A. B. Shepherd, M.D., Dean of the School. 

OT. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, Albert Embankment, London, S.E. 

The WINTER SESSION of 1881 and 1882 will COMMENCE on 
October 1st, when an Introductory Address will be delivered by Dr. 
BERNAYS. Pb.D., F.C.S., &c., at 3.0 p.m. 

Two Entrance Science Scholarships of £100 and £60 respectively, 
open to all First Year’s Students, will be offered tor competition. 
The examination will be held on the 5th, 6th, and 7th of October, and 
the subjects will be Chemistry and Physics, with either Botany or 
Zoology at the option of Candidates. 

Special Classes are held throughout the year for the “ Matriculation 
‘Preliminary Scientific’” and “First M.B.” Examinations of the 
University of London. 

All Hospital Appointments are open to Students without extra 
charge.. Scholarships and Money Prizes of considerable value are 
awarded at the Sessional Examinations, as also several Silver and 
Gold Medals. 

The Fees may be paid in one sum, or by inslalments. Special 
entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students entering in their second or 
subsequent years; also for Dental Students and for Qualified Practi¬ 
tioners. 

Several Medical Practitioners and private families residing in the 
neighbourhood receive Students for residence and supervision; and 
a register oi inspected and approved lodging is kept in the Secretary’s 
office. 

Prospectuses and all particulars may be obtained from the Secre¬ 
tary, Dr. Gillespie, 

W. M. ORD, M.D., Dean, 
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TZING’S COLLEGE, LONDON. 
J-N —DEPARTMENT of ENGINEERING and APPLIED 
SCIENCES. —NEW STUDENTS will be admitted on Tuesday, 
Odlober 4th. 

The course of study provides practical education for those who 
ntend to engage in engineering, surveying, architecture, telegraphy, 

and the higher branches of chemical and manufacturing art. 
For the Prospectus apply, personally or by post-card, to J. W. 

Cunningham, Esq., Secretary. 

JJNIVERSITY COLLEGE, BRISTOL. 

Profes or—W. RAMSAY, Ph.D. 
Lecturer—ADRIAN BLAIKIE, D.Sc. 

LeCtures on Inorganic, Organic, and Technical Chemistry, will be 
given during the Session beginning 10th October. The Laboratories 
are fitted with the most recent improvements for the study of Prac¬ 
tical Chemistry in all its branches. There are in the evening Lec¬ 
tures on Inorganic Chemistry, and a class for Practical Chemistry, 
both at reduced fees. Information with regard to the lodging of 
students will be given by the Principal, on applicat.on through the 
Secretary. 

DOYAL INSTITUTION, HULL, 
-*-a CHEMISTRY DEPARTMENT. 

Lecturer-G. CARR ROBINSON, F.R.S.E., F.C.S. 

The Winter Session will commence on Monday, October 3rd. 
Syllabus of Classes and Laboratory fees may be obtained from 

_B, CARLILL, Secretary. 

T IVERPOOLCOLLEGEOF CHEMISTRY. 
J—< DUKE STREET. 

The Day Courses will commence on October 7th. The Evening 
Courses on Chemistry and Physics, Mineralogy and Geology, on the 
3rd, 4th, and 6th respectively. For full prospectuses of courses apply 
to Dr. GEO. TATE or Mr. GRANVILLE H. SHARPE. 

T TNIVERSITY COLLEGE, NOTTING- 
'L HAM. - 
The Session commences early in October. 
The Prospectus may be had on applying to the SECRETARY, 

University College. 

QWENS COLLEGE, MANCHESTER. 

MEDICAL DEPARTMENT. 

SESSION 1881-4. 

Dean of the Medical School—ARTHUR GAMGEE, M.D., F.R.S. 

WINTER SESSION. 

Physiology and Histology—Brackenbury Professor A. Garrgee, 
M.D., F.R.S. 

Anatomy, Descriptive and Practical—Professor Morrison Watson, 
M.D., F.R.S.E. 

Comparative Anatomy—Professor A. Milnes Marshall, M.A., D.Sc. 
Chemistry—Profess r H. E. Roscoe, Ph.D., LL.D., F.R.S. 
Organic Chemistry—Professor c. Schorlemmer, F.R.S. 
Clinical Medicine—Professor William Roberts, M.D., F.R.S., 

F.R.C.P. 
Principles and Practice of Medicine—Professor John E. Morgan, 

M.D., F.R.C.P 
Surgery—Professor Edward Lund, F.R.C.S. ; Assistant LeCturer, 

F. A. Southam, M.B., F.R.C.S. 
Practical Surgery—Thomas Jones, M.B., B.S., F.R.C.S. 
Pathology and Moibid Anatomy—Professor J. Dreschfeld, M.D., 

M.R.C.P. 
Surgical Pathology—Alfred H. Young, M.B., F.R.C.S. 

SUMMER SESSION. 

Practical Physiology and Histology—Brackenbury Professor A. 
Gamgee, M.D., F.R.S. 

Practical Anatomy—Professor Morrison Watson, M.D., F.R.S.E. 
Midwifery and Diseasesof Women—Professor John Thorburn, M.D., 

M.R.C.P. 
Diseases of Children—Henry Ashby, M.D. 
Materia Medica and Therapeutics—Professor D. T. Leech, M.D., 

M.R.C.P. 
Medical Jurisprudence—C. J. Cullingworth, M.R.C.P. 
Hygiene and Public Health—Arthur Rar.some, M.D., M.A. 
Practical Morbid Histology—Professor J. Dreschfeld, M.D.,M.R.C.P. 
Mental Diseases—George W. Mould, M.R.C.S. 
Ophthalmology—David Little, M.D. 
Operative Surgery—Thomas Jones, M.B., B.S., F.R.C.S. 
Practical Chemistry—Professor H. E. Roscoe, LL.D., F.R.S. 
Comparative Embryology—Professor A. Milnes Marshall, M.A., 

D.Sc. 
Botany—Professor W. C. Williamson, F.R.S. 

Prospectuses for the Session 1881-2 will be forwarded on application 
to the Registrar. 

J. HOLME NICHOLSON, Registrar. [ 

MORMAL SCHOOL OF SCIENCE and 
ROYAL SCHOOL OF MINES, 

South Kensington, and Jermyn Street. 
The School will open on MONDAY, 3rd OCTOBER. The Pro¬ 

spectus may be obtained on application by letter to the Secretary, 
Science and Art Department, South Kensington, S.W. 

ST U DENT’S CLASS-BOOKS! 

ATTFIELD'S CHEMISTRY: GENERAL, 
MEDICAL, and PHARMACEUTICAL; including the Che¬ 
mistry of the Biitish Pharmacopoeia. Ninth Edition, Illustrated, 
15s. 

FRANKLAND’S LECTURE NOTES for 
CHEMICAL STUDENTS. Sixth Thousand. Vol. I, (In¬ 
organic), 4s. Third Edition. Vol. II. (Organic), 6s. 

GUTHRIE’S ELEMENTS of HEAT and of 
MON-METALLIC CHEMISTRY. 7s. 

CHURCH’S LABORATORY GUIDE for 
STUDENTS of AGRICULTURAL CHEMISTRY. Fourth 
Edition, 6s. 6d. 

GREVILLE WILLIAMS’ HANDBOOK of 
CHEMICAL MANIPULATION. With a Supplement. 15s. 

HENFREY’S ELEMENTARY COURSE of 
BOTANY: STRUCTURAL, PHYSIOLOGICAL, and SYSTE¬ 
MATIC. Edited by MAXWELL T. MASTERS, M.D., F.R.S. 
Third Edition, Illustrated by 500 Woodcuts, 15s. 

BABINGTON’S MANUAL of BRITISH 
BOTANY. Eighth Edition, Revised throughout, 10s. 6d. 

GRIFFITH’S ELEMENTARY TEXT-BOOK 
of the MICROSCOPE. 7s, 6d. 

RYMER JONES’S GENERAL OUTLINE 
of the ORGANISATION of the ANIMAL KINGDOM. Fourth 
Edition,571 Engravings, £1 ns. 6\ 

JOHN VAN VOORST, i, Paternoster Row. 

In Monthly Parts, 2s. 6J. each, 

THE MICROGRAPHIC DICTIONARY: 
■T a Guide to the Examination and Investigation of the Structure 

and Nature of Microscopic Objedts. By J. W. GRIFFITH, M.D., 
&c., and ARTHUR HENFREY, F.R.S., &c. Fourth Edition, 
Illustrated by 53 Plates and more than 800 Woodcuts. Edited by Dr. 
Griffith, assisted by the Rev. M- J . Berkeley, Professor T. Rupert 

Jones, and others. 

JOHN VAN VOORST, i, Paternoster Row. 

Complete in 3 Volumes. 8vo., cloth, with upwards of 700 illustrations 
drawn to scale, £4 16s. 

A THEORETICAL AND PRACTICAL 
xl TREATISE ON THE MANUFACTURE OF SULPHURIC 
ACID AND ALKALI, with the Collateral Branches. By George 
Lungk, Ph.D., F.C.S., Professor of Technical Chemistry at the 
Federal Polytechnic School, Zurich, formerly Manager of tlje Tyne 
Alkali Works, South Shields. 

JOHN VAN VOORST, 1, Paternoster Row. 

Foolscap 8vo., cloth, 5s. 

CPIRIT GRAVITIES, with Tables. By 
G) Thomas Stevenson, M.D., Fellow and Examiner in Chemistry 
to the Royal College of Physicians, Ledturer on Chemistry at Guy’s 
Hospital. Specially adapted for the use of Public Analysts and others 
engaged in the Analysis of Alcoholic Liquids. 

JOHN VAN VOORST, 1, Paternoster Row. 

Just published, in one vol. 8vo., illustrated, price 10s,, 

THE STRUCTURE of the COTTON FIBRE 
A in relation to the Use of Cotton for Technical Purposes. By 

Dr. F. H. Bowman F.C S. 

Manchester: PALMER & HO WE, Publishers, Princess St. 
London: SIMPKIN & CO. 

SOUTH LONDON SCHOOL OF CHEMISTRY. 

VACATION ARRANGEMENTS. 

Gentlemen can be privately instrudfed in any 
branch of Pradtical Chemistry during the months of July, 

August and September. Those desirous of working out any Research 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. Baxter, Secretary, South 
London Central Public Laboratory, Kennington Cross, S.E. 
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L. OERTLING, knowing that stands of his 

Balances are now being sold with beams which 

are not his manufacture, and vice versa, thereby 

making apparently two Oertling’s Balances 

instead of only one, begs to notify that all 

Balances manufactured by him bear his name 

both on beam and stand. 

{Chemical News, 
; Sept. 23,1881. 

F. E. BECKER & CO., 
Wholesale Exforters, Importers, and Manufacturers, 

34, Maiden Lane, Covert Garden, London, W.C., 
Beg to recommend to Professors of Universities, Colleges, and Schools, Analysts, Dealers, and others 

their well-assorted and large stock of every description of 

Chemical and Physical Apparatus, Pure Chemicals, &c, 
NEW ILLUSTRATED PRICE LIST ON APPLICATION. 

MAWSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufacturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

Qilicates of Soda and Potash in the state of 
^ Soluble Glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the Manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

SULPHUROUS ACfa 

SULPHITES AND BISULPHITES OF 

SODA AND LIME. 
MAKERS: 

A. BOAKE & CO., 
STRATFORD, LONDON, E. 

13 & 15. MOSLET STREET. 

NIWCASTLE-OX-TYNE. 
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DOYAL COLLEGE OF SCIENCE, 
STEPHEN’S GREEN, DUBLIN. 

SCIENTIFIC AND TECHNICAL EDUCATION. 

SESSION 1881-82. 

This College supplies a complete Course of Instruction in Science, 
as applied to the Industrial Arts, especially those which may be 
classed broadly under the heads of CHEMICAL MANUFAC¬ 
TURES, MINING, and ENGINEERING. 

A Diploma of Associate of the College is granted at the end of the 
Three Years’ Course. 

Theie are Four Royal Scholarships of the value of £50 each yearly, 
with free education, including Laboratory Instruction, tenable for 
two years. Two become vacant each year. They are given to 
Students who have been a year in the College. 

The Fees are £2 for each Course, or £10 for all the Courses of each 
year, with the exception of Laboratory Practice. 

Chemistry (Theoretical and Practical), Metallurc-y, &c.— 
Professor HARTLEY, F.C.S., Dean of Faculty. 

Mathematics, Mechanics, and Mechanism.-Professor 
HENNESSY, F.R.S., M.R.I.A. 

Descriptive Geometry, Drawing, Engineering, & Surveying.— 
Professor PIGOT, C E, M.R.I.A. 

Experimental Physics (Theoretical and Practical).—Professor 
BARRETT, F.R.S.E., F.C.S. 

Mining and Mineralogy.—Professor O’REILLY, C.E., M.R.I.A. 
Botany.—Professor M'NAB, M.D., F.L.S. 
Zoology.— Prolessor HADDON, M.A. 
GEOLOGy.—Professor HULL, M.A., F.R.S., LL.D. 
Paleontology.—Mr. BAILEY, F.G.S., M.R I.A. 

The Chemical and Physical Laboratories and Drawing School are 
open daily for Practical Instruction. 

Fee for Chemical Laboratory, £2 per Month, or £12 for Session. 
Fee for Physical Laboratory, £1 per Month, or £6 for Session. 
Fee for Drawing School. £3 for Session. 

The Session commences on MONDAY, October 3rd. 
Programmes maybe obtained on application at the College, or by 

letttr or post-card, addressed to the Secretary, Royal College 
of Science, Stephen’s Green, Dublin. 

Professor J. P. O’REILLY, Secretary pro tem. 

THE MASON SCIENCE COLLEGE, 
J- BIRMINGHAM. 

SESSION 1881-82. 

I. Department of Science and Arts. 

Th; Session will commence on Monday, the 3rd of October, 1881. 
Students under sixteen years of age will be required to pass a pre 

limii ary examination. 

II. Evening Classes. 

These will commence on Wednesday, the 5th of October, 1881. 
The Calendar of the ensuing Session, containing full information as 

to the aim and objects of the College and the courses of instruction, is 
now ready, and may be obtained from the publishers, Messrs. Cornish 
Brothers, Birmingham and Manchester, price is. 

GEO. H. MORLEY, Secretary. 

pits' gitsiMmt $ f itag 
LEEDS. 

CHEMICAL LABORATORY. 

WINTER SESSION, 1881-82. 
The EVEN ING CLASSES commence October 6th. 

Teacher—Mr. GEORGE WARD, F.I.C., F.C.S. 
Detailed Prospectus may be had on application. 

PETR/CHLORIDE OF CARBON. 

BISULPHIDE OF CARBON, 

CHLORIDE OF SULPHUR. 

JliSSL FISHER & SON, 

Phoenix Chemical Works Ironbrtdge. 

jyj; R . J . S . MERRY, 

ASSAYER AND ANALYTICAL CHEMIST. 
_SWANSEA._ 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENT AL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from n to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or person prepaxing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and PraCticsl Investigations connected with 

Patents, &c., conducted. 
Prospect uses and lull particulars on application to Prof. Gardner 

at Berners College, 44 Berucrs->uect W. 

FLETCHER’S ARGAND BUNSEN. 

A cheap, simple and indestru&ible Burner for general 
Laboratory work. The air supply is self-adjusting. The 
flame of these burners is shorter, more compadt, and 
higher in temperature than an ordinary Bunsen, and is also 
free from smell, Several sizes, and with and without tripod 

Price from Is. 2d. 

In preparation a New Combustion Tube Furnace and 
a New Compound Blowpipe. 

Illustrated List, price 2d., free by post. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON. 

, MOTTERSHEAD & CO., 
I 7, Exchange Street and 10, Half Moon Street, 

| MAUCHESTEE,. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

B i R KS & CO., 
CARBOLIC ACID MANUFACTURERS, TAR 

DISTILLERS, do. 

CARBOLIC ACID. 
No. 1.—Crys. at 34-35’ C. 
No. 2.—Crys. at 28'2g° C. 

Liquid Carbolic, straw-coloured and water-white. 
Aurine, Carbolic Disinfecting Powder, io^», 15% and 

20°/o. All warranted unadulterated. 

Tar Products of all kinds. 
GAS PURIFICATION & CHEMICAL C0„ LIMITED, 

161, 162, 163, Palmerston Buildings, London, E.C. WORKS-CLAYTON, NEAR MANCHESTER, 
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2EISE KILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 
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very 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL Managing Director. 
Richmond Buildings, 26, Chapel St.. 

Liverpool. 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manuiadturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or’any required power,for Irrigating, Drain.ng, Mining, Rolling Mills, 
of Water Works purposes, and Manufacturers of every description oi 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon's 

Patent Bleacning-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, N orwegian, ar.d Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Giycerir.e and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s. Patent Sulphate of Soda Furnace, Parnel! and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

Xj-A-nNrC-A-SBrTT^IE]. 

These Pumps are especially adapted for MINES, 
QUARRIES, DYE WORKS, BREWERIES, &c. 

They are so simple in construction that repairs can be 
done by an ordinary mechanic. 

HENRY WIGGIN & CO., 
NICKEL AND COBALT REFINERS, 

BIBMIINQ-HIAM. 

Patentees and Manufacturers of Rolled Nickel Anodes for 
Electro-Nickel-Plating. 

Malleable Nickel Sheets, Grain and Cube Nickel, 
German Silver, and other Nickel Alloys, Oxides of Cobalt, 

&c. 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S Ardwick Chemical 
Works Manchester. 
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EG LI N TO N ALUM OLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE). 

H\HE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
L introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

Extra Quality. First Quality. Second Quality. 

Alumina . ... 65-00 p. ct. 52-37 p. Ct. 43-41 p. Ct. 
Peroxide of Iron 0-5° >> 1-29 „ i*8i „ 

Silica, &c. 4*5° >5 19*24 » 34*35 „ 
Water of combination ... 30-00 „ 27*13 » 20-52 „ 

IOO’OO 100-03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy ; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 

CALVERT’S 
6d., 1/0, and 1/6 Tin 
Dredgers; 2/6,4/0, 

6/0, and 10/0 
Boxes. 

CARBOLIC 
Guaranteed 15 % 

The cheapest effective 

Disinfecting Powder for POWDER 
NIGHT COMMODES, CLOSETS, MANURE AND 

DUST HEAPS, KENNELS, & FOWLHOUSES. 

Regularly used by the principal British Railway 
Companies, Carriers, Brewers, Horsekeepers, &c. 

Especially useful during warm weather, as flies and insedts 
will not approach it, whilst it purifies the air. 

CALVERT’S 
In 6d. and is. P I? AT IT* 
Metal Boxes. U 13 LF J-1JL U 

SHAVING & TOOTH 
F. Le Gros Clark, Esq., F.R.S., Ql /& ip 

F.R.C.S., &c., Consulting Surgeon to 

the St. Thomas and Great Northern Hospitals, London, 

says:—“I was so pleased with your Carbolic Tooth 

Soap that I recommend it to my patients. It leaves a 

delicious freshness that makes it a pleasure to brush the 

teeth with it.” 

F. C. CALVERT & CO., Manchester, 
Have been awarded a “ First Class Special Merit ” Diploma at Melbourne Exhibition (Highest Award), 

besides Sixteen Prize Medals and Diplomas previously obtained. 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS, CHEMICAL REAGENTS, 
GERMAN GLASS AND PORCELAIN, 

CHEMICAL THERMOMETERS, BOTTLES, LABELS, &c„ 
FOR THE USE OF 

A.ITALYSTS, SCIEFTCE TEACHERS & INC^II^TTIF^CTTXIRIEI'RF! 

Price Lists on Application. 
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PHARMACEUTICAL 

DEPARTMENT 

FEES : 

PRELIMINARY. 

One Month . .. 

Until Qualified .. 

MINOR. 

One Month . 

Three Months .. 

Until Qualified £10 10 

• MAJOR. 

One Month . .. 

Until Qualified .. 
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ANALYTICAL 

AND 

MICROSCOPICAL 

DEPARTMENT 

FEES: 
One Month .. £ 5 5 
Three Months 10 10 

For an entire Session 
(Twelve Months), com¬ 
mencing from the date of 
entrance.£21 

MICROSCOPICAL 

and CHEMICAL 

ANALYSES for the 

Trade, , 

S.E. TRINITY SQUARE, LONDON, 
(Five Minutes’Walk from London Bridge.) 

Principals . . Messrs. WILLS and WOOTTON. 
The next Course of Lectures and Classes will commence on Friday, October 28th. 

Entries are now being received for the December Examination. 
The Principals will be pleased to show Visitors through the College Buildings between the hours of 11 and 12 a.m. and 2 and 4 p.m. 

EVENING CLASSES. 
The College is open every Tuesday and Thursday from 7 till g p.m. for the benefit of gentlemen engaged during the day. In addition to the 

usual Course, a special class has just commenced for students desirous of presenting themselves in December next. 
Fee: One Month, 6s.; Three Months, 15s.; Six Months, £1 is.; Twelve Months, £1 ns. 6d. 

For Revised Prospectus and further particulars apply personally, or by letter, to E. WALDEN, Secretary, 
Westminster College, Trinity Square, LONDON, S.E. 

WILLIAM AND WILLIAM T. FIELD. 

A/f ANUFACTURERS of the Celebrated 
1V1 STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffrrdshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
“We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

Sulphate of Alumina 
(CONCENTRATED ALUM), 

Of the Richest and Purest Quality Produced in 

Great Britain. 

MANUFACTURED UNDER CHADWICK’S AND KYNASTON’S PATENTS 
BY THE 

ST. HELENS CHEMICAL CO., 
ST. HELENS, 

ZL. JLTsTO . 

FACTORIES. pil ART PC T 
Reddish and Bradfoid, LiiiilAljLO H 

MANCHESTER. (Establis 

BRONZE MEDAL, PARIS, 1867. 
MANUFACT 

Pure Carbolic Acid, Crvst.at 420-2 C. 1 Discovered 
, ,, do. Hydrate of 1 by C. Lowe 

Medicinal do. Cryst.at 35° C. 
Commercial do.No. i ,, 350 C. 

,, do. 2 ,, 29° C. 
,. do* 3 »• 120 C. 
,, do. 4 liquid at o° C. 

Carbolic Acid Disinfecting Powder. 

3WE & CO., 

HED i860.) 

GOL 
URERS OF 
Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

Cresylates of Soda, Potash , 

Zinc, Iron, and Alumina. 

fOWN OFFICES : 
43 Piccadilly, 

MANCHESTER 

D MEDAL PARIS, 1878. 

Benzol (Cryst ). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid) 

Cake and Solution. 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 
.L 

Late JOHN CLIFF & Co. ' 

Formerly STEPHEN GREEN. 

§ IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 

London; Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill, E,C 
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CAPPER PASS AND SON, BRISTOL, 

ARE BUYERS OF 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 
Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

THE JOURNAL OF SCIENCE 
for OCTOBER (Price is. 6d.), includes— 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

A Chemist, with six years’ experience in 
General Analysis (two situations) is open to an Engagement, 

either for whole time or three or four days per week.—Address, T. K., 
care of John Beddow and Sons, Accountants, Basinghall St., E C. 

In the Laboratories of a well-known Chemical 
Institution there occuis a Vacancy for an Articled Pupil, who 

must already have some knowledge of, and show a taste for, Chemical 
Science. Unexceptionable facilitiesofferedforacquiringbatn theoreti¬ 
cal and pradtical knowledge.—For terms apply to Ancora, Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

Junior Assistantship Wanted by a Chemist 
who has had three years of laboratory training in synthetical and 

analytical work, including microscopy, and the examination of Food, 
Drink, and Drugs.—Address, C. T., 31, Malden Crescent, Haverstock 
Hill, N.W. 

VWanted, Young Man as Outdoor Manager for 
’ r small Chemical Works in London. Some knowledge of 

Engineers’ fitting work indispensable.—Apply, stating experience, 
salary expedted, &c., toY. X., 5, North Road, Highgate. 

VA^anted, by a Pupil of a well-known hi 
* * Public Analysts, an Engagement as Assistant in a Labi 

irm of 
_ _ 1 Laboratory, 

Analytical or Manufadturing. Age 18. Excellent references. Small 
remuneration only required.—Address, W. D.B.,65, Fenchurch St., 
City. 

VWanted, by a Young Man who has just com- 
’ ' pleted his articles with an eminent Public Analyst and 

Ledturer, an Engagement as Junior Assistant Chemist in the labora¬ 
tory of a Chemical Works, or other suitable situation.—Address, L. A., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

Weather-Wisdom and the Harveest. 
A Geological Idea of Lord Bacon’s. By Dr. O. Reichenbach. 
Latent Heat. By Charles Morris. 
Animism versus Hylozoism. ByJ. H. Barker, M.A. 
The Sanitary Legislation of the Pentatench. 
The Destrudtion of Noisome Insedts. By J. W. Slater. 

Analyses of Books. Correspondence. Notes. 

London : 3, Horse-Shoe Court,Ludgate Hill. 

TZING’S COLLEGE, LONDON.— 
EVENING CLASSES in ELECTRICITY and its Various 

Applications. 
These Classes, which are held on Wenesday evenings from 7 to 8, 

under the diredtion of R. E. Day, M.A., Author of “ Exercises in 
Eledtrical Measurement,” &c , will open on Wednesday, Odtoberi2th, 
at 7 p.m. 

The instrudtion will be specially adapted to meet the requirements 
of Students who are preparing for the Prel. Sc. and First B.Sc. Exam¬ 
inations at the University of London. 

The fee for the Course from Odtober to Easter is £1 ns. 6d., pay¬ 
able in advance in the College Office. 

QWENS COLLEGE, MANCHESTER. 

TECHNOLOGICAL CHEMISTRY COURSE. 

A detailed Syllabus of the complete Course in Technological Che¬ 
mistry will be forwarded on application. The next Session commences 
on Odtober 4th. 

J. HOLME NICHOLSON, Registrar. 

^HE YORKSHIRE COLLEGE. 

The EIGHTH SESSION begins Odtober 4th, 1881. 
DYEING DEPARTMENT.—Ledtures on Textile Fibres, Natural 

and Artificial Colouring Matters, Mordants, Bleaching, See., See. 
Practical work in the dye-house every day. Students may attend 
for such periods as are suitable to their other engagements. Fees 
according to time. 

The other technological departments include Textile Industries 
(Weaving and Designing Cloth, &c.), Engineering, Mining, &c. 

The Science and Literature Departments prepare for University 
degrees, and various professions. 

Prospedtus free, from the Secretary of the College, Leeds. 

BRADY & MARTIN, 
NEWCASTLE-ON-TYNE, 

Will, on application, forward Catalogues of Chemical and Physical 
Apparatus, Pure Chemicals Special Reagent Bottles with Embossed 

Labels, Nitrometer, &c., &c. 

TO MANUFACTURERS. 

ngagement Wanted. Many years Pradtical, 
Chemical, Mechanical, and General Experience in the Manage¬ 

ment of Works and Workmen. Charge of a small chemical fadtory 
preferred. Willing to be useful in any capacity.—Address,11 Nitric,” 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 
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L. OERTLING, 
TURNMILL STREET 

/OPPOSITE FARRINGDON STREET^ 
V STATION. / 

MANUFACTURER OF 

IHER/SICAL, ASSAY, « BULLION BALANCES 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

F. E. BECKER & CO., 
I Wholesale Exporters, Importers, and Manufacturers, 

34, Maiden Lane, Covert Garden, London, W.C., 
Beg to recommend to Professors of Universities, Colleges, and Schools, Analysts, Dealers, and others 

their well-assorted and large stock of every description of 

Chemical and Physical Apparatus, Pure Chemicals, <&c. 
NEW ILLUSTRATED PRICE LIST ON APPLICATION. 

MAWSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL. ELECTRICAL, AND OTHER APPARATUS. 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15 ZMZOSLIEJTr STREET' 

NEWSAS7LE-0M-TYHE. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 

Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufaftuiers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE ot 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

Oilicates of Soda and Potash in the state of 
Soluble Glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the Manufadture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

MOTTERSH EAD & CO., 
7, Exchange Street and xo, Half Moon Street, 

MALTCjEIESTEE,. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 
And Every Requirement for Works’ or School 

Laboratories or Private Students. 

Illustrated Price Lists on application. 
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Messrs. WATSON, KIPLING, & Co., Limited, i 

Seaham Harbour. 

In Liquidation, under the Companies' Acts. 

SALEOFCHEMICALWORKS & BLASTFURNACES. 

MR. ARTHUR T. CROW has been Com¬ 
missioned to offer for sale BY AUCTION, at the Queen’s 

Hotel, Sunderland, in the County of Durham, on WEDNESDAY, 
I2TH OCTOBER, 18S1, at Two for Three o’clock in the afternoon, 
the extensive 

CHEMICAL WORKS 

situate at the Port of Seaham Harbcur, in the Parish of Dalton-le- 
Dale, near Sunderland aforesaid, with 8 first-class Workmens’ I 
Cottages, comprising an area of 16 a. 2 r. 13 p., or thereabouts, held by 
Lease from the Marquess of Londonderry to Messrs. Watson, Kipling, 
and Co., for 99 years from >he xst day of May, 1864, at the Yearly 
Rental of £200. Also the 

IRON WORKS, BLAST FURNACES, COKE OVENS, & LAND 

connedted therewith, adjoining the Chemical Works, and comprising 
an area of about 10 a. I r. 30 p., held by Lease from the Marquess of 
Londonderry to Messrs. Watson, Kipling, and Co., for gi years from 
the 1st day of January, 1869, at the Yearly Rental of £200. 

The Chemical Works comprise Offices, Store House, Burnet- 
Shed, containing 64 Burners; Two Sets Sulphuric Acid Chambers, 

2 Glover’s Denitrating Columns, 2 Absorbing Columns. 
Decomposing House, with 3 Decomposing Furnaces and 1 Jones’s 

Mechanical Furnace, 5 Condensers. 
Furnace House, with 4 Hand Ball Furnaces with Settlers, Ball 

Tanksand Receivers, and 2 Mechanical Ball Furnaces, 5 Hand Car¬ 
bonating Furnaces, and 1 Madtear’s Carbonating Furnace. 

Alkali Sheds, with 4 Pans, Drainers and Settlers. 
Dissolving House, with 18 Pans and Settlers. 
Crystal using House, with 276 Cones. 
2 Chimneys, 159 feet high, and 1 Chimney 59 feet high, and Flues. 
9 Boilers and 2 Hot Water Boilers. 
22 ENGINES, estimated equal to 150 nominal horse-power. 
6 Weighing Machines, Tramways, Turntables. 
Workshops and Sheds, Cold WaterWELL 108 by 8. 
The Magnesia Process consists of Magnesia and Calcining 

Houses, with 5 Kilns, Mill, Tank, Cisterns, and Drying Stoves, and 
the Works are said to be capable of manufacturing 260 Tons of Soda 
Crystals and 4 Tons of Magnesia per week. 

Water and Coal are obtainable from the Lessor, and Magnesian 
Limestone from his Lordship's Quarry adjoining the blast furnaces, 
the payments for same being fixed by provisions of the Lease. 

Both Leases contain clauses peculiarly advantageous to the Lessees 
so far as regards Railway Rates, which are remarkably low, the main 
line of railway running into both Works ; and as to importing and ex- I 
porting goods and merchandise to and from the Port of Seaham 
Harbour, and also as to the disposal of the refuse left from both 
Chemical Works and Blast Furnaces. 

Until the past few days the Chemical Works have been in adtive 
operation, and are now in such a condition as to enable a purchaser 
forthwith to commence the trade recently carried on. The Blast 
Furnaces are in excellent order, and may, at comparatively small ex¬ 
pense, be placed in good working condition. 

There is a large quantity of Loose Material and Plant which may 
be taken at a valuation at purchaser’s option. 

Intending purchasers, or their Solicitors, may inspedt copies of the 
Leases and conditions of sale at any of the addresses given below at 
any time within ten days of the day of sale. 

Further particulars, with orders to view, may be had from George 
C. Pecket, Esq., 2, Park Place East, Sunderland, the Liquidator 
duly appointed to wind up the Estate ; Joseph Heap, Esq., Solicitor, 
Rochdale; Messrs. Johnson and Weatheralls, Solicitors, 7, King’s 
Bench Walk, Temple, London; Messrs. Norris, Allens, and Carter, 
Solicitors, 20, Bedford Row, London ; from the Audtioneer, Manor 
House, Sunderland; and from Messrs. Haswell and Marshall, 
Solicitors, 61, John Street, Sunderland. 

BISULPHIDE 
OF CARBON, 

PROTOSULPHATE, 
RED OXIDE, 

OXYCHLORIDF, 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonia, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone , 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride cf Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia , 

Ethers , 

Bromides, 

Iodides, 

Scale and Granular Pre¬ 

parations, 

Sulphide of Sodium. 

also, 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON. 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

BECKER’S STUDENT’S BALANCE,in polished mahogany 
glass case, slidingfront,counterpoised, to carry 30grammes 
in each pan and turn to i milligramme,nickel plated pans £2 10 

Ditto, ditto,in mahogany glass case, polished black.£2 13 

B I R KS & CO., 
CARBOLIC ACID MANUFACTURERS, TAR 

DISTILLERS, dc, 

Sole Agents for England, Ireland, and Wales:— 

TOWHSON A MERCER. 
Becker’s Complete Lists forwarded by post on receipt of id. stamp 

or free on application 

CARBOLIC ACID. 
No. 1.—Crys. at 34’35° C. 
No. 2.—Crys. at 28’2g0 C. 

Liquid Carbolic, straw-coloured and water-white. 
Aurine, Carbolic Disinfecting Powder, io°/°, 15^., and 

20% All warranted unadulterated. 
Tar Products of all kinds. 

J. S. MERRY, 

ASSAYER AND ANALYTICAL CHEMIST, 
SWANSEA. 

BISULPHIDE OF CARBON. 
WORKS-CLAYTON, NEAR MANCHESTER. 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S Ardwick Chemical 
Works Manchester. 

CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO.. LIMITED, 
161, 162, 163, Palmerston Buildings, London, E . 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 2120 F. 
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MILLS are situated very 
and adjacent to Railways 
Ports, from either of which 

KILNS, and 
of BELFAST 

running alongside both Steamers and Sailing Vessels at both 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL Managing Director. 
Richmond Buildings, 26, Chapel St.. 

Liverpool. 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manuladturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or'any required power, for Irrigating, Drain,ng, Mining, Rolling Mills, 
of*Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. , 

Black-ash Revolving Furnaces of the Most Approved type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Woiks, and Weldons 

Patent Bleac'ning-Powder Process. . 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycenne, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. . 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEM’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

BAILEYS 
LOW LIFT STEAM JET PUMPS, 

(HALLAM’S PATENT) 

For Lifting Waterfront Wells, Steam Ships, Tanks, 
Rivers, Reservoirs, &c. 

The three 

smaller ones 

are all 

Gun Metal. 

Cast Iron 

with 

Gun m eta 

Fittings, 

Prices for Heights of not more than 40 ft., at 30 lbs. Pressur e 

F lease note these 
■when ordering. 6 5 4 3 2 I 0 OA 

Bore ot Water Deli¬ 
very Pipe in inches 4 3 2 if I i f f 

Bore of Steam Pipe 2:1 if il I 1 1 1 1 ! 1 
Delivery in gals, per 
hour at 30 lbs.prssre. 8000 5000 2500 1500 800 500 200 100 

Price .. £ 20 0 M
 to O
 

O
 i | 

7 10 j 4 10 j 3 3 j 2 2 j I 10 

W. H. BAILEY and CO., Engineers, &c., 

ALBION WORKS, SALFORD, MANCHESTER. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 

Phoenix Chemical Works Ironbridge, 
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KORTING BROTHERS, 
lEiisra-in^riEiEiE^s, 1 

17, LANCASTER AVENUE, FENNEL STREET, 

MANCH ESTER. 
KSBma 

£, KORTING’S Patent Universal Injector 
Works equally well non-lifting or lifting. Can be made to lift 
24 ft. Works with high or low steam pressure. Works with 
hot or cold water. Forces the water into the boiler considerably 
above boiling point, thereby increasing the durability of the boiler. 

IS STARTED BY SIMPLY TURNING ONE LEVER. 

STTIPJPIjII! ELD TO : — 

Belfast. 
Church. 

Deptford. 

Dublin. 

Glasgow. 
I » 

1 > 

»j 

H ebb urn. 

Corporation Gas Works 
Foxhillbank Printing 

Co. 
Mr. A. J. Dickinson. 
R. Wheen & Sons. 
A. Guinness, Sons, & 

Co. 
Lloyd's Proving House. 
P. & W. McClellan. 
A. Stephens & Sons. 
Stevenson & Co. 
Tharsis Sulphur Cj. 

Leeds. 
Lincoln. 
London. 

Polmont. 

Sittingbourne. 
Sunderland. 
Widnes. 

Corporation Gas Work?. 
Messrs. Robey & Co. 
May & Baker, 
Merryweather & Sons. 
Victoria Graving Dock 

Co. 

Nobel’s Explosive Co,, 
Lim. 

Mr. E. Lloyd. 
The Ford Works Co. 
Gaskell, Deacon, & Co. 
Jas. Muspratt & Sons. 

Price Lists and Testimonials on Application. 

E G L I N T O N A L U SVT G L A Y ~ 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 
_1_ 

Extra Quality. First Quality. Second Quality. 

Alumina . ... 65*00 p. ct. 52*37 p. ct. 43*41 p. Ct. 

Peroxide of Iron 0*50 ,, 1*29 „ I'8i „ 
Silica, &c. ... 4-50 „ 19*24 „ 34’35 „ 
Water of combination ... 30*00 „ 27-I3 „ 20*52 „ 

100*00 100*03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy ; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLFF’S BOTTLES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS. 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

FIRE-STANDING GOODS. 

O y, 
’A 

yfy $ 
O 

* 

A 

NEW 
Depots 

(Dr. Bernays’s Patent). 

The Patent Manganous Carbon Filter combines important improvements in construdtion 
which have been effedted by Messrs. Doulton & Co., in conjundtion with a valuable invention 
made by Dr Bernays, Professor of Chemistry at St. Thomas’s Hospital; Public Analyst; 

Chemist to the Kent Water Works, &c., &c., &c. 

SHOW ROOMS, ALBERT EMBANKMENT, LAMBETH, S.E 
—Granville St., Birmingham ; 100, Soho St., Liverpool; and 6, Rue de Paradis Poissoniere, Paris. 

M 

WILLIAM AND WILLIAM T, FIELD. 
■ ANUFACTURERS of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adaptedfor 
Chemical Plant, i.e., Acid Towers, &c. ALo all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c,, 
&c. Prices and samples on Application. 

TESTIMONIAL 
“ We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufadtured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in tiie 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

Sulphate of Alumina 
(CONCENTRATED ALUM), 

Of the Richest and Purest Quality Produced in 

Great Britain. 

MANUFACTURED UNDER CHADWICK’S AND KYNASTON’s PATENTS 

BY THE 

ST. HELENS CHEMICAL CO., 
ST. HELENS, 

XjJLTTCjASSZXE.-EI. 

k rfLTZi,CHARLES LOWE & CO., 
MANCHESTER. (Established i860.) 

BRONZE MEDAL, PARIS, 1867. 
MANUFACTURERS OF 

Pure Carbolic Acid, Cryst. at 42°*2 C. 1 

> «> do. Hydrate 0 f ‘ 
Medicinal do. Cryst. at 35° C. 
Commercial do.No.1 ,, 35° C. 

» * do. 2 ,, 290 C. 

» . do- 3 12° C. 

1 » do. 4 liquid at o° C. 

Discovered 
by C. Lowe 

Carbolic Acid Disinfecting Powder. 

Carbolic Acid 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- j 

Cresylates of Soda, Potash . i 

Zinc, Iron, and Alumina. 

TOWN OFFICES : 

43 Piccadilly, 

MANCHESTER 

GOLD MEDAL PARIS, 1878. 

Glycerine Benzol (Cryst ). 
Anthracene. 

hi aphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid) 
Cake and Solution. 

Late JOHN CLIFF & Co. ' 

JOHN CLIFF, 'Formerly STEPHEN GREEN.j OLD QUAY, 

STONEWARE MANUFACTURER, IMPERIAL^ POTTERIES, j RUNCORN. 

London: Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court Lvdgale Hill E.C 
September 30, 1881 
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CAPPER PASS AND SON, BRISTOL, 
ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

TO MANUFACTURING OR AGRICULTURAL CHEMISTS. 

A Young Chemist, who has completed a 
course of instruction in Practical |Chemistry, Physics, &c., 

wishes for an engagement as Analyst. Salary no great object at first. 
—W. A., 24, Bassett Road, Notting Hill. 

TO MANUFACTURERS. 

'E'ngagement Wanted. Many years Practical, 
^ Chemical, Mechanical, and General Experience in the Manage¬ 

ment of Works and Workmen. Charge of a small chemical factory 
preferred. Willing to be useful in any capacity.—Address, “Nitric,” 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

ALKALI OR SOAP. 

Gentleman, of Good Business Habits, and 
eight years’ experience in Lancashire Alkali Works, is open for 

an engagement as Chemist or Manager in Alkali or Soap Works. 
First class references as to character, ability, &c.—Address, A. B., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

T n the Laboratories of a well-known Chemical 
Institution there occurs a Vacancy for an Articled Pupil, who 

must already have some knowledge of, and show a taste for, Chemical 
Science. Unexceptionable facilities offered for acquiring both theoreti¬ 
cal and practical knowledge.—For terms apply to Ancora, Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

Un Ingegnere-Chimico Inglese chi e adesso 
impiegato nella fabbricazione del’Acido Solforico, Concimi e 

Sali Ammoniacali cerca un impiego simile. Parla bene l’ltaliano e 
puo fare tutti gli disegni di costruzione. S’indirizza, Zolfo, Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

Oity of London—King Street, Corner of 
^ Cheapside. NEW HANDSOME LOFTY SHOP, with 
GOOD GALLERY, to be Let, with or without the excellent light 
BASEMENT, forming large Show, Consulting, or Dispensing Room. 
Suitable for a Chemist or Professional Gentleman.—Apply to Mr. 
Mead, on the premises, or at 102, Southwark Street, S.E. 

BRADY & MARTIN, 
NEWCASTLE-ON -TYNE, 

Will, on application, forward Catalogues of Chemical and Physical 
Apparatus, Pure Chemicals Special Reagent Bottles with Embossed 

Labels, Nitrometer, &c„ &c. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

THE JOURNAL OF SCIENCE 
for OCTOBER (Price is. 6d.), includes— 

Weather-Wisdom and the Harveest. 
A Geological Idea of Lord Bacon’s. By Dr. O. Reichenbach. 
Latent Heat. By Charles Morris. 
Animism versus Hylozoism, ByJ. H. Barker, M.A. 
The Sanitary Legislation of the Pentateuch. 
The Destrudtion of Noisome Insedts. By J. W. Slater. 

Analyses of Books. Correspondence. Notes. 

London : 3, Horse-Shoe Court,Ludgate Hill. 

Just published, in one vol. 8vo., illustrated, price 10s., 

T'HE STRUCTUREofthe COTTON FIBRE 
J- in relation to the Use of Cotton for Technical Purposes. By 

Dr. F. H. Bowman F.C.S. 

Manchester: PALMER & HOWE, Publishers, Princess St. 
London: SIMPKIN & CO. 

THING’S COLLEGE, LONDON.— 
-I\. EVENING CLASSES in ELECTRICITY and its Various 
Applications. 

These Classes, which are held on Wenesday evenings from 7 to 8, 
under the direction of R. E. Day, M.A., Author of " Exercises in 
Eleftrical Measurement,” &c , will open on Wednesday, Odtober 12th. 
at 7 p.m. 

The instruction will be specially adapted to meet the requirements 
of Students who are preparing for the Prel. Sc. and First B.Sc. Exam¬ 
inations at the University of London. 

The fee for the Course from Odtober to Easter is £1 ns. 6d., pay¬ 
able in advance in the College Office. 

QWENS COLLEGE, MANCHESTER, 

TECHNOLOGICAL CHEMISTRY COURSE. 

A detailed Syllabus of the complete Course in Technological Che¬ 
mistry will be forwarded on application. The next Session commences 
on Odtober 4th. 

J. HOLME NICHOLSON, Registrar. 

TENDERS FOR SULPHURIC ACID. 

The Directors of the Bath Gas Light and Coke 
Company are prepared to receive Tenders for the supply and 

delivery at their Works by Midland Railway of about 300 Tons of 
Sulphuric Acid in the year from 1st of November next; delivery to 
be made in such quantities and at such times as may be diredted. 

Particulars, with form of Tender, may be had upon application. 
Tenders, endorsed “ Tender for Acid,” to be sent in on or before the 

18th of Odtober next. 
The Diredtors do not bind themselves to accept the lowest or any 

Tender.—By order, 
GEORGE HELPS, Secretary. 

Gas Works, Bath, Sept. 23,188:. 
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L. OERTLING, knowing that stands of his 

Balances are now being sold with beams which 

are not his manufacture, and vice versa, thereby 

making apparently two Oertling’s Balances 

instead of only one, begs to notify that all 

Balances manufactured by him bear his name 

both on beam and stand. 

F. E. BECKER & CO., 
Wholesale Exporters, Importers, and Manufacturers, 

34, Maiden Lane, Covent Garden, London, W.C., 
Beg to recommend to Professors of Universities, Colleges, and Schools, Analysts, Dealers, and others 

their well-assorted and large stock of every description of 

Chemical and Physical Apparatus, Pure Chemicals, dc. 
NEW ILLUSTRATED PRICE LIST ON APPLICATION. 

MAWSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS. 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15' MOSLEY STREET' 

NEWCASTLE-ON-TYNE. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &C-, 

For Analysis and the general Laboratory Use of Manufadtuiers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE ot 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. _ _ 

Oilicates of Soda and Potash in the state of 
VD Soluble Glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the Manufadture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

SULPHUROUS ACID. 

SULPHITES AND BISULPHITES OF 

SODA AND LIME. 
MAKERS: 

A. BOAKE & CO., 
STRATFORD, LONDON, E. 
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EGUNTON 
(SIMILAR TO 

ALUM CLAY 
BUT CONTAINING LESS IRON THAN, 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

» 

Extra Quality. First Quality. Second Quality, 

Alumina . ... 65-00 p. ct. 52-37 p. Ct. 43-41 p. Ct. 
Peroxide of Iron 0-50 „ 1-29 „ r8i „ 
Silica, &c. ... T50 „ I9’24 j > 34'35 „ 
Water of combination ... 30-00 „ 27’*3 „ 20-52 „ 

IOO'OO 100*03 100-09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy ; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or ungr'ound. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 

FLETCHER’S ARCAND BUNSEN. 

A cheap, simple and indestruftible Burner for general 
Laboratory work. The air supply is self-adjusting. The 
flame of these burners is shorter, more compaft, and 
higher in temperature than an ordinary Bunsen, and is also 
free from smell. Several sizes, and with and without tripod 

Price from Is. 2d. 
In preparation a New Combustion Tube Furnace and 

a New Compound Blowpipe. 

Illustrated List, price 2d., free by post. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON. 

QILICATE OF SODA, Solid and in Solutions 
0f Various Degrees of Concentration : thefinest quality ob¬ 

tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD and SONS, Soap 
Makers, &c., Warrington. 

London Agent—H, B. CLARKE Great Tower Street, E.C. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MAlsTCHESTEE. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 
And Every Requirement for Works’ or School 

Laboratories or Private Students. 

Illustrated Price Lists on application. 

HENRY WIGGIN & CO., 
NICKEL AND COBALT REFINERS, 

BIBMINTGHAM. 

Patentees and Manufacturers of Rolled Nickel Anodes for 
Electro-Nickel-Plating. 

Malleable Nickel Sheets, Grain and Cube Nickel, 
German Silver, and other Nickel Alloys, Oxides of Cobalt 

&c. 

J MERRY M R- 
ASSAYER AND ANALYTICAL CHEMIST. 

SWANSEA. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL C0„ LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C 
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CALVERT’S 
CARBOLIC 

NEWTON CRANE, 
Esq., late U.S. Consul, 
Manchester, says:— TOOTH 

POWDER 

CALVERTS 

“ * * * Your 
Carbolic Tooth 
Powderis THE 
BEST I EVER USED. In this opinion I 
am joined by all the members of my family.” 

6d., is., and is. 6d. boxes at any Chemist’s. 

F. C. CALVERT & CO.. MANCHESTER. 
Awarded Sixteen Prize Medals and 

DlPLpMAS. 

las CARBOLIC 
SSDOG SOAP 
ner of the Champion Mastiff '‘Granby,’’ 
says:—“I consider your Carbolic Acid Dog 
Soap a very superior article for washing Dogs. 
It is effectual in its adtion, and easy to mani- 
pulate ; I am very pleased with it.” 

F. C. CALVERT & CO., MANCHESTER. 

Awarded Sixteen Prize Medals and 
Diplomas. 

CALVERT’S 
No. 5 CARBOLIC 

l% SOAP I lb. Bars. 
4id. each. 

Highly effective for Laundry and Kitchen 
Uses; washes with hot, cold, or warm hard 
or soft water; and is a thorough cleanser and 
purifier of Linen, Flannels, Woodwork, or 
Painted Walls. 

F. C. CALVERT & CO., MANCHESTER. 

Awarded Sixteen Prize Medal and 

Diplomas. 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS, CHEMICAL REAGENTS, 
GERMAN GLASS AND PORCELAIN, 

CHEMICAL THERMOMETERS, BOTTLES, LABELS, &C., 
FOR THE USE OF 

SOIE1TCE 1’J±i_A_OIE3”_t±jZE2/S & Il\dI_A_ILiTTXIU1.A_0,I,TJ'IE&IEj"R,£:3 

Price Lists on Application. 

WILLIAM AND WILLIAM T. FIELD. 
A/TANUFACTURERS of the Celebrated 

r'L • BLUE BRICKS, specially adaptedfor 
Chemical Plant,i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
“We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufaftured by Messrs. Field, for the last fifteen years 
during whichi time they have given great satisfaftion. We recommend 
them to the Chemical Trade, believing there is nothing better in the 

Tnrkrw“(,S gned) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

Sulphate of Alumina 
(CONCENTRATED ALUM), 

Of the Richest and Purest Quality Produced in 

Great Britain. 

MANUFACTURED UNDER CHADWICK’S AND KYNASTON’S PATENTS 
BY THE 

ST. HELENS CHEMICAL CO., 
ST. HELENS, 

LAUCASHIBE. 

FACTORIES. 

Reddish and Bradfoid, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 

Pure Carbolic Acid, Cryst. at 42°*2 C. I Discovered 
, ,, do. Hydrate of I by C. Lowe 

Medicinal do. Cryst. at 35' 
Commercial do. No. i k 

do. 2 „ 29 
• • do. 3 ,, 12' 

do. 4 liquid at o 

(Established i860.) 

MANUFACTURERS OF 

’ ’ -UI w V. 

Carbolic Acid Disinfecting Powder. 

C. 
C. 
c. 
c. 
c. 

Carbolic Acid 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

Cresylates of Soda,Potash , 

Zinc, Iron, and Alumina. 

TOWN OFFICES : 

43 Piccadilly, 

MANCHESTER, 

GOLD MEDAL, PARIS, 1878. 

Glycerine Benzol (Cryst ). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst.. 
and Paste). 

Aurine (Rosolic Acid) 
Cake and Solution. 

i Late JOHN CLIFF & Co. 
J UriiN U-LrlFF, Formerly STEPHEN GREEN.? OLD QUAY, 

STONEWARE maMUFacturer^)^MP£RIALr POTTERIES, j RUNCORN. 

London: Printed and Published for the Proprietor ^|dwi« John Davey, at the Office, Boy Court Ludgate Hill 
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CAPPER PASS AND SON, BRISTOL, 

ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

A Chemist, aged 28, large analytical experi- 
ence, high certificates, and some teaching experience, desires 

post of Assistant to a Professor or in a College Laboratory, or Science 
Master at a School or Institute.—" Quartz,” Chemical News Office, 
Boy Court, Ludgate Hill, London, E.C. 

A Youth (18) of three years’ experience in a 
Chemical Laboratory, desires a Re-engagement as Analytical 

Chemist. Good references.—F. B. Cooke, 40, Wilson Road, Camber¬ 
well, S.E. 

L'hemist (F.G.S.), 22, who has had consider- 
'k-' able experience in Works, desires an Appointment. First 
class references.—Address, Chemicus, care of A. J. Secretan, Sussex 
Cottage, High Street, Leyton, Essex. 

ALKALI OR SOAR Gentleman, of Good Business Habits, and 
eight years’ experience in Lancashire Alkali Works, is open for 

an engagement as Chemist or Manager in Alkali or Soap Works. 
First class references as to charadter, ability, &c.—Address, A. B., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

Stillman or Foreman on Tar Factory wants a 
Situation as above.—Address, X. X., Chemical News Office, 

Boy Court, Ludgate Hill, London, E.C. 

TO~MANURE MANUFACTURERS. 

'T'he Advertiser desires an 
J- Manager of Works. Has h^d many years’ practical experience 

of acid making, manufacture of amlmonia sulphate and high class 
phosphates for exportation. No objection to going abroad.—Address, 
Phosphorite, Deacon’s Advertising Offices, 150, Leadenhall Street, 
London, E.C. 

WLfanted, for the States, a Man capable of 
’ ’ Erecting and Managing a Chemical Manure Works. Must 

thoroughly understand Manufacture of Acid from Pyrites, and be com¬ 
petent to ereCt plant.—Apply, stating experience, where acquired, and 
present employment, also views as to salary, which must be moderate, 
"Jonathan,” Chemical News Office, Boy Court, Ludgate Hill, 
London, E.C, 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. yd. post free. 

Engagement as 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

THE JOURNAL OF SCIENCE 
for OCTOBER (Price is. 6d.), includes— 

Weather-Wisdom and the Harveest. 
A Geological Idea of Lord Bacon’s, By Dr. O. Reichenbach. 
Latent Heat. By Charles Morris. 
Animism versus Hylozoism. ByJ. H. Barker, M.A. 
The Sanitary Legislation of the Pentateuch. 
The Destrudtion of Noisome Insedts. By J. W. Slater. 

Analyses of Books. Correspondence. Notes. 

London: 3, Horse-Shoe Court,Ludgate Hill. 

Just published, in one vol. 8vo., illustrated, price 10s., 

qpHE STRUCTUREofthe COTTON FIBRE 
in relation to the Use of Cotton for Technical Purposes. By 

Dr. F. H. Bowman F.C.S. 
Manchester: PALMER & HOWE, Publishers, Princess St. 

London: SIMPKIN & CO. 

Just Published. 

NEW AND IMPORTANT WORK ON DAVOS PLATZ. 

DAVOS PLATZ 
AS AN 

ALPINE WINTER STATION 
FOR 

CONSUMPTIVE PATIENTS. 

By J. E. MUDDOCK, Author of “ A Wingless Angel,” &c 

With Scientific Note# on the Food, Water, and Air, 
By PHILIP HOLLAND, F.C.S. 

Price 3s. 6d. 

London: SIMPKIN, MARSHALL, & CO. 

Order through any Bookseller in the United Kingdom. 

SOUTH LONDON SCHOOL OF CHEMISTRY. 

VACATION ARRANGEMENTS. 

Gentlemen can be privately instructed in any 
branch of Pradtical Chemistry during the months of July, 

August and September. Those desirous of working out any Research 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. Baxter, Secretary, South 
London Central Public Laboratory, Kennington Cross, S.E 
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f L, OERTLING, 
TURNMILL STREET 

/OPPOSITE FARRINGDON STREET\ 
\ STATION. ) 

MANUFACTURER OF 

CHEMICAL, ASSAY, A BULLION BALANCES 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

F. E. BECKER & CO., 
Wholesale Exporters, Importers, and Manufacturers, 

x 34, Maiden Lane, Covent Garden, London, W.C., 
Beg to recommend to Professors of Universities, Colleges, and Schools, Analysts, Dealers, and others 

their well-assorted and large stock of every description of 

Chemical and Physical Apparatus, Pure Chemicals, <£c. 
NEW ILLUSTRATED PRICE LIST ON APPLICATION. 

MAW80N & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS * MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS, 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15: IMIOSHLE^T STREET: 

NEWCASTIE-9N-TYNE. 

JTOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 

Wholesale and Export Dealers and Manufafturers of 

'CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &cM 

I For Analysis and the general Laboratory Use of Manufaftuiers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSOX & MERCERS COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
Svo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

Silicates of Soda and Potash in the state of 
Soluble Glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the Manufafture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 ani 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MAUCHESTEB. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 
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EGLINTON ALUM CLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 300 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

Extra Quality. First Quality. Second Quality. 

Alumina . ... 65*00 p. ct. 52*37 p. Ct. 43*41 p. Ct. 
Peroxide of Iron 0*50 ,, 1*29 „ r8i „ 
Silica, &c. ... 4*50 „ I9*24 ,, 34*35 » 
Water of combination ... 30*00 „ 27'I3 » 20*52 „ 

100*00 100*03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 

BISULPHIDE 
OF CARBON, 

PROTOSULPHATE, 

RED OXIDE 

OXYCHLORIDE, 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonia, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride cf Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers, 

Bromides, 

Iodides, 

Scale and Granular Pre¬ 

parations, 

Sulphide of Sodium. 

also, 

Pure Photographic Chemicals of every kind. 

MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S, Ardwick Chemical 
Works Manchester. 

BECKER & SONS, 
manufacturers of 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

BECKER’S STUDENT’S BALANCE,in polished mahogany 
glass case, slidingfront,counterpoised, to carry3ogrammes 
in each pan and turn to £ milligramme,nickel plated pans £2 10 

Ditto, ditto,in mahogany glass case, polished black.£3 13 

Sole Agents for England, Ireland, and Wales:— 

TOWNSON & MERCER. 
Becker’s Complete Lists forwarded by post on receipt of id. stamp 

or free on application 

]y[R. J- S . MERRY, 

ASSAYER AND ANALYTICAL CHEMIST, 

SWANSEA, 
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D O Ui. IO N &” W A T T S 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF’S B01Tl.ES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS. 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHEjd 

FIRE-STANDING GOODS. 

(Dr. Bernays’s Paten 

ThePatent Manganous Carbon Filter combine'! • 

which have been effeaedby Messrs. Doulton & Co in conhint4mpr°^tment,S inconstruaion 
made by Dr Bernays, Professor of Chemistry at St. Thomas’fK? f invention 

Chemist to the Kent Water Works &c ! PubllC Analyst; 

NEW SHOW ROOMS, ALBERT EMBANKMENT LAMRFTH c w 
Depots .-QranviUe St„ Birmingham, too, Soho St„ Liverpoo,; and 6, R„e de’PaTadis r^on^e, ' 

M 
WILLIAM AND WILLIAM T. FIELD. 

ANUFACTURERS of the Celebrated 
STAFFORDSHIRE BLUE BRICKS, specially adaptedfor 

Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Application. 

TESTIMONIAL 
“We have used the Blue Staffordshire Brick or Sulphuric Acid 
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K NDE RSON rS COLLEGE, GLASGOW. 

THE “YOUNG” CHAIR of TECHNICAL CHEMISTRY. 
Professor E. J. MILLS, D.Sc. (Lond.), F.R.S. 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

BECKER’S STUDENT’S BALANCE,in Dolished mahogany 
glass case, slidingfront,counterpoised, to carrysogrammes 
in each pan and turn to £ milligramme,nickel plated pans £2 10 

Ditto, ditto,in mahogany glass case, polished black.£2 13 

Sole Agents for England, Ireland, and Wales:— 

TOWNSON * MERCER. 
SESSION, 1881-82. 

The Laboratories will be Open Daily, on and after Tuesday, rst 
November, from 10 a.m. to 4 p.m. (Saturdays, 10 a.m. to 1 p.m.), under 
the superintendence of the Professor and his Assistants. Instruction 
given in the Preparation of Chemical Substances and Original 
Research, especially as relating to Manufacturing Processes. 

Fees—Whole Session of Nine Months, £20: Six Months, £14 10s. ; 
Three Months, £y 10s.; or for One Month, £2 10s. 

The New Laboratory Buildings have now been erefted and occupied. 
Students entering upon Laboratory Instruction are required to have 

a fair knowledge of Elementary Chemistry. 
LECTURES.-A COURSE of FIFTY LECTURES on TECH¬ 

NICAL CHEMISTRY will be delivered during the Session on 
Monday, Tuesday, and Wednesday in each week, commencing on 
November 7. The Lectures will be illustrated by the aftual Inspec¬ 
tion of Manufacturing Processes. They will include this year, as 
special subjefts, and with a view to the Examinations of the City and 
Guilds of London Institute, Dyeing and Printing. 

Fee for the Course, Two Guineas; Laboratory Students, One 
Guinea. 

The attention of Young Men qualifying for the professions of Civil 
and Mining Engineers, Architects, &c., as well as those more imme¬ 
diately interested in the study of Manufacturing Chemistry, is called 
to this Course of Leftures. 

A COURSE of LECTURES on TECHNICAL ORGANIC 
CHEMISTRY will also be arranged for during the Session. 

Several PRIVATE LABORATORIES can be placed at the dispo¬ 
sal of INVENTORS, PATENTEES, and others interested in 

1 IRON^fd^STEEL MANUFACTURE.—Mr. J. SNODGRASS, 
F.C.S., will deliver a COURSE of EVENING LECTURES on this 
subjeft, in connection with the City and Guilds of London institute, 
in time for the May Examination. 

ALEX. MOORE, Secretary. 
Glasgow, 128, Hope Street, 30th September, 1881. 

gERNERS COL LEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are openfrom 11 £05 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities orpnrsons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c., conducted. 
Prospectuses and full particulars on application to Prof. Gaidne 

at Berners College, 44. Berners-street W. 

SOUTH LONDON SCHOOL OF CHEMiSTRY. 

Becker’s Complete Lists forwarded by post on receipt of id. stamp 
or free on application 

BISULPHIDE 
OF CARBON, 

PROTOSULPHATE 

RED OXIDE, 

OXYCHLORIDE, 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonia, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con 

Perchloride cf Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

j Ammonia, 

Ethers , 

Bromides, 

Iodides, 

Scale and Granular Pre¬ 

parations, 

FECTIONERY & LIQUEURSSULPHIDE OF SODIUM. 

ALSO, 

Pure Photographic Chemicals of every kind. 

MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON. 

HENRY WIGGIN & CO., 
NICKEL AND COBALT REFINERS, 

BIEMIUGHAM. 
VACATION ARRANGEMENTS. 

entlemen can be privately instructed in any 
branch of Practical Chemistry during the months of July, 

August and September. Those desirous of working out any Research 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. Baxter, Secretary, South 
London Central Public Laboratory, Kennington Cross, S.E 

Patentees and Manufacturers of Rolled Nickel Anodes for 
Electro-Nickel-Plating. 

Malleable Nickel Sheets, Grain and Cube Nickel, 
German Silver, and other Nickel Alloys, Oxides of Cobalt, 

Si c. 
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Bauxite 
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(Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 2120 F. 
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Our MINES, DRYING KILNS, and GRINDING MILLS 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St.. 

Liverpool. 

Established 179S. 

ROBERT DAGLISH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manufacturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or'any required power.for Irrigating, Draining, Mining, Rolling Mills, 
of*Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. „ 

Black-ash Revolving Furnaces of the Most Approved type. 
Bessemer Steel-Rail Plant. , 
Compressing-Engines for Collieries, Iron Works, and Weldons 

Patent Bleaching-Powder Process. . 
Caustic, Chlorate, Decomposing, Nitre ISitro-Glycerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerme and 

Vitriol Refining. . 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. „ L 
Makers of'MaCtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN'S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

LAUCASHIEB . 

VW.H.Bailey x-c°;HydraoLic Engineers. 
jjS&LB Ip N WO R K S, s A LEP.R.P ,.M A N c HESTER, 

These Pumps are especially adapted for MINES, 
QUARRIES, DYE WORKS, BREWERIES, &c. 

They are so simple in construction that repairs can be 
done by an ordinary mechanic. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 

Pbcenix Chemical Works Ironbridsre. 

BISULPHIDE OF CARBON4 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
\ 161, 162, 163, Palmerston Buildings, London, E.C, 

/ 
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KORTIHG BROTHERS 
17, LANCASTER AVENUE, FENNEL STREET, 

MANCHESTER. 

£. KQRTIMCr’S Patent Universal Injector 
Works equally well non-lifting or lifting. Can be made to lift 
24 ft. Works with high or low steam pressure. Works with 
hot or cold water. Forces the water into the boiler considerably 
above boiling point, thereby increasing the durability of the boiler. 

IS STARTED BY SIMPLY TURNING ONE LEVER. 

SUPPLIED TO:— 

Belfast. 

Church. 

Hebburn. 

Corporation Gas Works 

Foxhillbank Printing 

Co. 

Mr. A. j. Dickinson. 

R. Wheen & Sons. 

A. Guinness, Sons, & 
Co. 

Lloyd’s Proving House. 

P. & W. McClellan. 

A. Stephens & Sons. 

Stevenson & Co. 

Tharsis Sulphur Co. 

Leeds. 
Lincoln. 
London. 

Polmont. 

Sittingbourne, 
Sunderland. 
Widnes. 

Corporation Gas Works. 

Messrs. Robey & Co. 

May & Baker. 

Merryweather & Sons. 

Victoria Graving Dock 
Co. 

Nobel’s Explosive Co., 
Lim. 

Mr. E. Lloyd. 

The Ford Works Co. 

Gaskell, Deacon, & Co. 

Jas. Muspratt & Sons. 

Price Lists and Testimonials on Application. 

EGL1NTON ALUM CLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 
_*_ 

Extra Quality. First Quality. Second Quality. 

Alumina . 65’00 p. ct. 52*37 P- ct- 43-41 p. Ct. 
Peroxide of Iron o‘5° ,, 1*29 „ I*8l „ 

Silica, See. ... 4-50 „ 19-24 34 35 ;> 
Water of combination ... 30'00 » 2 7*13 » 20-52 „ 

IOO’OO 100*03 100-09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy; f.o.b. at Lame or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A, DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow, 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LOLLOP, S.E. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF’S B01T 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS. 

ll: s 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTFIEfd 

FIRE-STANDING GOODS. 
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(Dr. Bernays’s Paten 

ThePatent Manganous Carbon Filter combines important improvements in construction 
which have been effected by Messrs. Doulton & Co., in conjunction with a valuable invention 
made bv Dr Bernays, Professor of Chemistry at St. Thomas’s Hospital; Public Analyst; 

3 Chemist to the Kent Water Works, &c., &c., &c. 

NEW SHOW ROOMS, ALBERT EMBANKMENT, LAMBETH, 
Depots Granville St., Birmingham ; ioo, Soho St., Liverpool; and 6, Rue de Paradis Poissoniere. 

WILLIAM AED WILLIAM T. LIELD. 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adaptedfor 
Chemical Plant, i.e., Acid Towers, &c. Also all other lands o Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
“ We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fi teen years 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in Lie 
market.”-(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1870. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

XU 

S.E. 
Paris. 

MOTTER3H EAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MAUCHESTEB. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

FACTORIES. 

Reddish and Bradfold, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 186?. 

CHARLES LOWE & CO., 
(Established igfio.) 

Pure Carbolic Acid, Cryst. at 42'" 2 C. 

9 r 7 
do. Hydrate of 1 

Medicinal do. Cryst. at 35 C. 
Commercial do.No.r ,, 35° c. 

do. 2 ,, 29“ c. 
do. 3 ,, 12° c. 
do. 4 liquid at 0° c. 

Carbolic Acid Disinfecting Powder. 

MANUFACTURERS 
Carbolic 

I by 

OF 
Acid 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sudphq-Phenates & Sulpho- 

Cresylates of Soda,Potash , 

Zinc,Iron,and Alumina. 

TOWN OFFICES ; 

43, Piccadilly, 

MANCHESTER 

GOLD MEDAL PARIS, 1878. 

Glycerine Benzol (Cryst ). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid) 
Cake and Solution. 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Late JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUA 

RUNCORN. 

London: Printed and Published for ke Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill, E.C. 
October 28, 1881, 
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Table for the Correction of Saccharimetric Tests by Inversion, by 

P. Casamajor. 219 
Upon the Adtion of Oxygen, Ozone, and Nascent Oxygen upon 

Benzene, by Albert R. Leeds .. 219 
Note on the Precipitation and Purification of Barium Sulphate, 

by T. O’Connor Sloane, A.M.. Ph.D. 221 
Qualitative Test for Carbon Disulphide and Carbon Dioxide in 

Coal-gas, by T. O’Connor Sloane, A.M., Ph.D. 221 
Contributions from the Chemical Laboratory of Harvard College, 

by Josiah Parsons Cooke, Director.   221 
Notices of Books.—The Structure of the Cotton Fibre in its 

Relation to Technical Applications—Technical Vocabulary, 
English - French, for Scientific, Technical, and Industrial 
Students—Elements of Agricultural Chemistry and Geology.. 222 

Correspondence.—Blowpipe Chemistry—Sources of Potash.... 224 
Chemical Notices from Foreign Sources.225 
Miscellaneous.,—Cantor Lectures. 227 
Notes and Queries.—Sulphuric Test for Anthracen. 227 

CAPPER PASS AND SON, BRISTOL, 
ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

A Chemist (aged 33), large analytical experi- 
ence, highest University certificates, desires post of Assistant 

to a Professor or in a College Laboratory, or as Science Master at a 
School or Institute, or would accept an Engagement in Alkali Works, 
&c.—Address, care of G. T. Niven, 24, Pollok St., Glasgow. 

A Chemist (aged 21) of considerable experience, 
at present employed as Analyst in the Laboratory of a firm of 

Commercial Analysts, desires Situation as Chemist in a Work, 
Good references.—Apply, “ Pradtical," Chemical News Office, Boy 
Court, Ludgate Hill, London, E.C. 

A Chemist (six years’ experience) is open for 
an Engagement at Manure or other Works, either for whole 

time or three days per week.—Address, L. P., care of Josiah Beddow 
and Son, Accountants, Basinghall Street, E.C._ 

A German Chemist, Dr. Phil., with theoretical 
and pradtical experience, wants an Engagement in a Chemical 

Manufactory. Highest references.—Address, V. O., 816, Deacon’s 
Advertising Offices, 154, Leadenhall Street, E.C. 

A s Assistant to an Analyst, or in a Pharmaceu- 
tical Laboratory'. Good general knowledge of food, drink, and 

drug analysis, botanical, chemical, and microscopical: University 
education; Member of the Pharmaceutical Society, and Associate of 
the Institute of Chemistry; fluent German, and a thorough know¬ 
ledge of French. Highest references.—G. H., care of Mr. R. 
Bremridge, Pharmaceutical Society, 17, Bloomsbury Square, W.C. 

NON-MAGNETISABLE WATCHES. 
WATCHES which cannot be “ MAGNETISED,”construdted 

at the recommendation of W. Crookes, Esq., F R.S., and as exhibited 
at the Electrical Exhibition, Paris. 

E. DENT & CO., Makers of the Primary Standard Timekeeper of 
the Royal Observatory, Greenwich. 

Only Addresses:—61, Strand, and 34, Royal Exchange, London. 
N.B.—Watches can be converted to this plan. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION, 

Price 4s, 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

THE JOURNAL OY SCIENCE 
for NOVEMBER (Price is. 6d.), includes—j 

Miniature Physical Geology. By C. Lloyd Morgan, F.G.S., Assoc 
R.S.M. 

Latent Heat. By Charles Morris. 
The Vaccination Question Reconsidered. 
Astronomical Notes. By O; Reichenbach. 
The Psychic Calendar of Creation. 
A Brace of Paradoxes. 
Trichina; and their Distribution. 

Analyses of Books. Correspondence. Notes. 

London : 3, Horse-Shoe Court,I/udgate Hill. 

METALLURGICAL LABORATORY, 
KING’S COLLEGE, STRAND, LONDON, 

Under the diredtion of Prof. A. K. HUNTINGTON. 

Methods of extracting Metals from their Ores.—Assaying and 
Mineral Analysis.—Refradtory Materials.—The relation between the 
Mechanical and Chemical Properties__of Metals and Alloys, studied 
with the aid of Testing Maehinery.—Electro-Metallurgy, &c. 

For particulars apply to J. W. Cunningham, Secretary. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT EUMNEY S, Ardwick Chemical 
Works Manchester. 

gERNERS COLLEGE of CHEMISTRY. 

Instrudtion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the diredtion of Professor E V 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find everyccnvenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, Sec., conducted. 
Prospedtuses and full particulars on application to Prof. Gardner 

at Berners College, 44, Beruers-street W. 

TO VITRIOL AND MANURE MANUFACTURERS. 

Advertiser, who is thoroughly experienced in 
the Manufadture of Sulphuric Acid and Artificial Manures, is 

open to take, at once, part or whole management of works. First 
class testimonials.—Address, P. 76, care of C. Birchall, Advertising 
Agent, Liverpool. 

An Associate of R.S.M., lately returned from 
-L*- Colorado, dpsires to Hire an Assay Balance, his own complete 
outfit being in that State—A. B., Mr. Chapman, Abbey Road, N.W. 

■ROR SALE, Gmelin’s Chemistry, complete. 
L 18 vols. and index. Price £5, or offers—Address, “Handbook,” 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 
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L. OERTLING, knowing that stands of his 

Balances are now being sold with beams which 

are not his manufacture, and vice versa, thereby 

making apparently two Oertling’s Balances 

instead of only one, begs to notify that all 

Balances manufactured by him bear his name 

both on beam and stand. 
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F. E. BECKER & CO., 
Wholesale Exporters, Importers, and Manufacturers, 

34, Maiden Lane, Cover.t Garden, London, W.C., 
Beg to recommend to Professors of Universities, Colleges, and Schools, Analysts, Dealers, and others 

their well-assorted and large stock of every description of 

Chemical and Physical Apparatus, Pure Chemicals, dc. 
NEW ILLUSTRATED PRICE LIST ON APPLICATION. 

MAWSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 45 MOSLEY STEEETi 

NEWCASTLE-ON-TYNE, 
/ 

TOWNSON& MERCER, 
Sg, Bishopsgate Street Within, 

LONDON. 

Wholesale and Export Dealers and Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadtuiers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

R . J . S . MERRY, 

ASSAYER AND ANALYTICAL CHEMIST. 

SWANSEA. 

SULPHUROUS ACID. 

SULPHITES AND BISULPHITES OF 

SODA AND LIME. 
MAKERS: 

A. BOAKE & GO., 
STRATFORD, LONDON, E. 
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EGLINTON ALUM 
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(SIMILAR TO, BUT CONTAINING LESS IRON THAN 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 
Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

r— 

Extra Quality. First Quality. 
> 

Second Quality. 

Alumina . ... 65*00 p. ct. 52*37 p. ct. 43*41 p. Ct. 
Peroxide of Iron 0*50 „ 1*29 „ I*8l „ 
Silica, &c. ... 4*50 „ 19*24 34*35 ,1 

Water of combination ... 30*00 „ 27*13 11 20*52 „ 

100*00 100*03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy; f.o.b. at Larne or Belfast; or delivered at Buyers’- 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 

ELETCHER’S 

PATENT GAS FIRE. 

Can be used with or without a flue, and is the only known method 
by which the radiant heat from a gas flame can be perfectly and econo¬ 
mically utilised. A large number of patterns are in hand for private 
houses, offices, schools, and public buildings, both in open fire and 
stove form, and of all shapes and sizes. 

Illustrated List on application. 
Illustrated List of Domestic Heating and Gas Cooking Apparatus, 

Odtober Edition, 2d. post free. 
Illustrated List of Gas and Petroleum Apparatus for Laboratory 

Use, Odtober Edition, 2d. post free. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON. 

Bi RKS & CO., 
CARBOLIC ACID MANUFACTURERS, TAR 

DISTILLERS, dc. 

CARBOLIC ACID. 
No. 1.—Crys. at C. 
No. 2.—Crys. at 28'2g° C. 

Liquid Caibolic, straw-coloured and water-white. 
Aurine, Carbolic Disinfe&ing Powder, io°/o, 15”L and 

20°/o. All warranted unadulterated. 
Tar Products of all kinds. 

WORKS-CLAYTON, NEAR MANCHESTER. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL GO., LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C. 

CILICATE OF SODA, Solid and in Solutions 
^ of Various Degrees of Concentration : thefinest quality ob¬ 
tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD and SONS, Soap 
Makers, &c., Warrington. 

London Agent—H. B. CLARKE Great Tower Street, E.C. 

SOUTH LONDON SCHOOL OF CHEMISTRY. 

VACATION ARRANGEMENTS. 

YAentlemen can be privately instructed in any 
branch of Praftical Chemistry during the months of July, 

August and September. Those desirous of working out any Research 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. Baxter, Secretary, South 
London Central Public Laboratory, Kennipgton Cross, S,Ei 
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CAL VIST'S 
CARBOLIC 

NEWTON CRANE, 
Esq., late U.S. Consul, J, J, £1 
Manchester, says:— 

ills; POWDER 
PowderisTHE ™ 
BEST I EVER USED. In this opinion I 
am joined by all the members of my family.” 

6d., is., and is. 6d. boxes at any Chemist’s. 

F, C. CALVERT &’C0., MANCHESTER, 
Awarded Sixxe^i Prize Medals and 

Diplomas. 

CALVERT’S 
CARBOLIC 

Mr. Newman, TT& QA AID 
0/ A berllynfi, JJ if Ij QOAjK 
Glasbury, mu- ^ ^ ^ & 
ner of the Champion Mastiff “ Granby," 
says:—“ I consider your Carbolic Acid Dog 
Soap a very superior article for washing Dogs. 
It is effectual in its adtion, and easy to mani¬ 
pulate ; I am very pleased with it.” 

F, C. CALVERT & CO., MANCHESTER. 

Awarded Sixteen Prize Medals and 
Diplomas. 

CALVERT’S 
Ifo.5 CARBOLIC 
i lb. Bars. A ° / Q! tfli Ik 
4|d. each. YE / O JT 

Highly effective for Laundry and Kitchen 
Uses ; washes with hot, cold, or warm hard 
or soft water; and is a thorough cleanser and 
purifier of Linen, Flannels, Woodwork, or 
Painted Walls. 

F, C. CALVERT & CO., MANCHESTER. 

Awarded Sixteen Prize Medal and 
Diplomas. 

JASV3ES WOOLLEY, SONS, & GO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS, CHEMICAL REAGENTS, 

GERMAN GLASS AND PORCELAIN, 

CHEMICAL THERMOMETERS, BOTTLES, LABELS, &C„ 
FOR THE USE OF 

.A-UnT-A-Xj^TSTS. SCIEHOE TEACH-EES & 

Price Lists on Application. 

WILLIAM AND WILLIAM T. FIELD. 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adaptedfor 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
“ We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfadtion. We recommend 
them to the Chemical Trade,believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MA1TCFIESTEE. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS 
And Every Requirement for Works’ or School 

Laboratories or Private Students. 

Illustrated Price Lists on application. 

FACTORIES. 

Reddish and Bradfold, 

MANCHESTER. 

CHARLES LOWE & CO., 
(Established i860.) 

TOWN OFFICES : 

43, Piccadilly, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

Pure Carbolic Acid , Cryst. at 42w2 C.L 

, »» do. Hydrate of I 
Medicinal do. Cryst. at 35° c. 
Commercial do,No,1 ,, 35° c. 

r ‘ do. 2 ,, 29° c. 
do. 3 12° c. 

9 » do. 4 liquid at 0° c. 

MANUFACTURERS 
e- Carbolic 
f by C. Lowe 

Carbolic Acid Disinfecting Powder. 

GOLD MEDAL, PARIS, 1878, 
OF 

Acid Glycerine 
Solutions. 

Cresylic Acid. 
Sulpho-Phenic Acid (Cryst.) 
Sulpho-Phenates & Sulpho- 
Cresylates of Soda,Potash , 
Zinc,Iron,and Alumina, 

Benzol (Cryst). 
Anthracene. 
Naphthaline. 
Picric Acid (Cryst. 

and Paste). 
Aurine (Rosoiic Acid 

Cake and Solution. 

JOHN CLIFF, 

cIOREVVARE fSi.fi U w Cl URSfc, 

Late JOHN CLIFF & Co, 

1 Formerly STEPHEN GREEN, 

IMPERIAL POTTERIES, 
LAMBETH. 

1 
OLD OUAY 

RUNCORN. 

London: Printed and Published for he Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill, E.C. 
November 4, 1881. 
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CAPPER PASS AND SON, BRISTOL, 
ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPER, LEAD, AND ANTIMONY. 

A s Assistant to an Analyst, or in a Pharmaceu- 
tical Laboratory. Good general knowledge of food, drink, and 

drug analysis, botanical, chemical, and microscopical: University 
education; Member of the Pharmaceutical Society, and Associate of 
the Institute of Chemistry; fluent German, and a thorough know¬ 
ledge of French, Highest references.—G. H., care of Mr. R. 
Bremridge, Pharmaceutical Society, 17, Bloomsbury Square, W.C. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

THE JOURNAL OF SCIENCE 
for NOVEMBER (Price is. 6d.), includes—1 

Miniature Physical Geology. By C. Lloyd Morgan, F.G.S., Assoc 
R.S.M. 

Latent Heat. By Charles Morris. 
The Vaccination Question Reconsidered. 
Astronomical Notes. By O. Reichenbach. 
The Psychic Calendar of Creation. 
A Brace of Paradoxes. 
Trichinte and their Distribution. 

Analyses of Books. Correspondence. Notes. 

London : 3, Horse-Shoe Court,Ludgate Hill. 

DESTRUCTIVE DISTILLATION: A 
Manualette of the Paraffin, Coal Tar, Rosin, Oil, Petroleum, 

and kindred Industries. By Edmund J. Mills, D.Sc. (Lond.), 
F.R.S., “Young” Professor of Technical Chemistry in Andeison’s 
College, Glasgow. 

“ Will be found useful by both students and manufacturers.”— 
English Mechanic. 

“ In a small space, conveys a great deal of useful information.”_ 
Journal of Gas Lighting. 

London: VAN VOORST. 

CHEMICAL BUSINESS. 

Assistant required. Must be experienced and 
have a thorough knowledge of the Chemical Trade in all its 

departments. One acquainted with the chemical apparatus business 
preferred.—Address, X. X. X., Chemical News Office, Boy Court, 
Ludgate Hill, London, E.C. 

PATENT FOR SALE. 

A German Firm of Chemical Manufacturers 
want to dispose of their Spanish Patent of an exceedingly valu¬ 

able Invention, which is already worked out by them in Germany 
with important success. The sole manufacturing rightwould eventu¬ 
ally also be allowed on royalty.—Please address P. 8017, care of 
Rudolf Mosse, Berlin. 

TO GAS COMPANIES, TAR DISTILLERS, SULPHATE 
AND LIQUID AMMONIA MAKERS. 

A 11 descriptions of Plants for Manufacture of 
*■ Tar Products, Sulphate of Ammonia, Liquid Ammonia, &c., 

provided and erected by GEO. DAY, 2, Wellington Buildings, 
North South Castle Street, Liverpool. 

Mr. Day has also arranged with a thoroughly Practical Chemist to 
undertake the first workings of his Plant, if desired, free of cost. 

Wanted, Situation in Tar Distillery, either in 
Laboratory or as Yard Foreman. Applicant has had several 

years’ experience in first class works, is thoroughly well up in the 
separation of tar products, rectification of benzols and naphthas, the 
manufacture of crude carbolic, &c., with tests for same.—Address, 
A. B. C., Chemical News Office, Boy Court, Ludgate Hill, London, 
E.C. 

TO CHEMICAL MANUFACTURERS AND OTHERS. 

'T'O BE LET, all those extensive premises 
known as the WEPRE BROOK CHEMICAL WORKS, 

situate about midway between the Connah’s Quay and Queen’s Ferry 
Stations, on the Chester and Holyhead Railway, Flintshire, com¬ 
prising extensives langes of substantially-ereCted buildings, manager's 
house, offices, &c., together with the valuable fixed Plant and 
Machinery, all of which are in good working order. The premises, 
which are well adapted to carry on an extensive business, comprise an 
area of about 3^ acres, adjoin the Chester and Holyhead Railway, and 
also the River Dee, and possess the great advantage of water 
carriage, there being a good wharf and a steam crane with appliances 
for loading barges. 

For rent and to view apply to Messrs. Churton, Elfiiick, and Co., 
Auctioneers, &c., Chester. 

TTOR SALE.—Chemical News, 1865 to 1877^ 
Some numbers missing. Fair condition.—For particulars 

apply to J. Davis, Landore, Swansea. 

'T'O WATER ANALYSTS, having a London 
-*• Laboratory, who employ the Albumenoid Ammonia Method and 

determine Nitrates by the Frankland and Armstrong Mercury Pro¬ 
cess.—Please communicate with J. Death, 38, Gladstone Street, S.E. 

NAPHTHALENE. 

WWanted, a process or arrangement to prevent 
’ ’ Naphthalene forming in Creosote Oils; also a Tank Wagon 

to hire for a few months. State price in both cases and capacity of 
wagon.—Address, “ Tar,” Chemical News Office, Bov Court 
Ludgate Hill, London, E.C. 
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A dvertisejnents. [Chemical News, 
1 Nov. ii, 1881. 

L. OERTLING, knowing that stands of his 

Balances are now being sold with beams which 

are not his manufacture, and vice versa, thereby 

making apparently two Oertling’s Balances 

instead of only one, begs to notify that all 

Balances manufactured by him bear his name 

both on beam and stand. c> o • 

F. E. BECKER & CO., 
Wholesale Exporters, Importers, and Manufacturers, 

34, Maiden Lane, Covent Garden, London, W.C., 
Beg to recommend to Professors of Universities, Colleges, and Schools, Analysts, Dealers, and others 

their well-assorted and large stock of every description of 

Chemical and Physical Apparatus, Pure Chemicals, dc. 
NEW ILLUSTRATED PRICE LIST ON APPLICATION. 

MAWSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15< HVCOSULZEir STEEET: 

NEWCASTLE-ON-TYNE. 
/ 

BISULPHIDE 
OF CARBON, 

PROTOSULPHATE 
RED OXIDE 

OXYCHLORIDE, 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonite, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers, 

Bromides, 

Iodides , 

Scale and Granular Pre¬ 

parations, 

Sulphide of Sodium. 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

_WOLVERHAMPTON._ 

Qilicates of Soda and Potash in the state of 
YJ Soluble Glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the Manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co.,igani2o, Water Lane, Tower 
Street fi.C.i who hold stock ready for delivery 
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EGLINTON ALUM CLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

A 

Extra Quality. First Quality. Second 

Alumina . ... 65’oo p. ct. 52-37 p. Ct. 43*41 
Peroxide of Iron 0-50 „ 1*29 » I*8l 
Silica, &c. ... 4-50 „ 19*24 „ 34*35 
Water of combination ... 30-00 „ 27*13 I, 20-52 

IOO’OO 100*03 100-09 

y > 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy ; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 

Bl RKS & CO., 
CARBOLIC ACID MANUFACTURERS, TAR 

DISTILLERS, tic. 

CARBOLIC ACID. 
No. 1.—Crys. at 34'35:i C. 
No. 2.—Crys. at 28‘2g° C. 

Liquid Carbolic, straw-coloured and water-white. 
Aurine, Carbolic Disinfecting Powder, io^o, lyf) and 

20°/o. All warranted unadulterated. 
Tar Products of all kinds. 

WORKS-CLAYTON, NEAR MANCHESTER. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL Cl. LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS. &c„ 

For Analysis and the general Laboratory Use of Manufadtuiers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE oi 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2S. 6d., 
post free. 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

2 
m 

-< 
o 
33 

BECKER’S STUDENT’S BALANCE,in polished mahogany 
glass case, slidingfront.counterpoised, to carry3ogrammes 
in each pan and turn to J milligramme,nickel plated pans £2 10 

Ditto, ditto,in mahogany glass case,polished black.£2 13 

Sole Agents for England, Ireland, and Wales:— 

TOWNSON * MERCER. 

Becker’s Complete Lists forwarded by post on receipt of id. stamp 
or free on application 

J. S . MERRY, 

ASSAYER AND ANALYTICAL CHEMIST, 
SWANSEA. 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF’S BOTTLES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS. 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

FIRE-STAN DING GOODS. 

The Patent Manganous Carbon Filter combines important improvements inconstru&ion 
which havebeen effedtedby Messrs. Doulton & Co.,in conjundtion with a valuable invention 
made by Dr Bernays, Professor of Chemistry at St. Thomas’s Hospital; Public Analvsf 

Chemist to the Kent Water Works, &c., &c., &c. * * 3 

NEW SHOW ROOMS, ALBERT EMBANKMENT, LAMBETH, S.E. 
Depots':—Granville St., Birmingham ; ioo, Soho St., Liverpool; and 6, Rue de Paradis Poissoniere, Paris, 

WILLIAM AND WILLIAM T. FIELD. 
Manufacturers of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adaptedfor 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfadtion. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 1 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

maucheistee,. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 
And Every Requirement for Works’ or School 

Laboratories or Private Students. 

Illustrated Price Lists on application. 

FACTORIES. 

Reddish and Bradfold, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

MANUFACTURERS OF 
Pure Carbolic Acid, Cryst.at 42^2 C.( Discovered | Carbolic Acid Glycerine 

TOWN OFFICES : 

43, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

do. I by C.Lowe 

Medicinal do. Cryst. at 35“ C. 
Commercial do.No.x ,, 35° C. 

» ? do. 2 29° c. 
t * do. 3 9 1 12° C. 
> » do. 4 liquid at 0° c. 

Carbolic Acid Disinfecting Powder 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

Cresylates of Soda,Potash , 

Zinc,Iron,and Alumina. 

Benzol (Cryst). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid) 
Cake and Solution. 

JOHN CLIP p 

STONEWARE MANUFACTURER, 

Late JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

£ IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 
London: Printed and Published for he Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill E C 

November u, 1881. 
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CAPPER PASS AND SON, BRISTOL, 
ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c„ 

and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

A s Assistant to an Analyst, or in a Pharmaceu- 
tical Laboratory Good general knowledge of food, drink, and 

drug analysis, botanical, chemical, and microscopical: University 
education; Member of the Pharmaceutical Society, and Associate of 
the Institute of Chemistry; fluent German, and a thorough know¬ 
ledge of French. Highest references.—G. H., care of Mr. R. 
Bremridge, Pharmaceutical Society, 17, Bloomsbury Square, W.C. 

TO CHEMICAL MANUFACTURERS. 

A Gentleman, who has a good knowledge of 
Chemistry and Drugs, wishes for a Situation. Salary not so 

much an objedt as an opportunity of adapting himself thoroughly to 
the working of any important branch of manufacture. Unexception¬ 
able references.—W. N., 18, Acomb Street, Manchester. 

A German Chemist, Dr. Phil., with theoretical 
and pradtical experience, wants a place. Highest references ; 

best certificates. — D, R., 33, Deacon’s Advertising Offices, 154, 
Lsadenhall Street, E.C. 

AA/anted, a Situation as Manager of Tar 2nd 
’ • Ammonia Works; thoroughly understands the eredtion of 

Plant; no objection to go abroad.—Address, No. 201, Chemical News 
Office, Boy Court, Ludgate Hill, London, E.C. 

FOR SALE. Gun-metal Double-adtion Air-pump. On 
foundation plate 6" diam. 10" stroke, with guide frame, rod, 

and eccentric ; almost new.'—Apply, T., 75, Mark Lane. 

FOR SALE. Copper Still, Tin Condenser in oak tub, cost 
about £g ; little used ; price £$ 10s. Also twelve copper perco¬ 

lators, tinned inside, with brass taps and brass screw covers; cost 
about 14s. each ; price 7s. 6d.—Address, “ Still,” Chemical News 
Office, Boy Court, Ludgate Hill, London, E.C. 

NON-MAGNETISABLE WATCHES. 
WATCHES which cannot be “ M AGNETISED,” construdted 

at the recommendation of W. Crookes, Esq., F.R.S., and as exhibited 
at the Eledtrical Exhibition, Paris. 

E. DENT & CO., Makers of the Primary Standard Timekeeper of 
the Royal Observatory, Greenwich. 

Only Addresses:—61, Strand, and 34, Royal Exchange, London. 
N.B.—Watches can be converted to this plan. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

THE JOURNAL OF SCIENCE 
for NOVEMBER (Price is. 6d.), includes — 

Miniature Physical Geology. By C. Lloyd Morgan, F.G.S., Assoc 
R.S.M. 

Latent Heat. By Charles Morris. 
The Vaccination Question Reconsidered. 
Astronomical Notes. By O. Reichenbach. 
The Psychic Calendar of Creation. 
A Brace of Paradoxes. 
Trichinse and their Distribution. 

Analyses of Books. Correspondence. Notes. 

London : 3, Horse-Shoe Court,Ludgate Hill. 

MANCHESTER MECHANICS’ INSTITUTION. 

SCHOOL OF DYEING.—Under the direc- 
tion of Mr. CHARLES O’NEILL, F.C.S., F.I.C. Open to 

Day and Evening Students. Prospedtuses and all lurther information 
may be had upon application or by post. 

J. H. REYNOLDS, Secreary. 

TO CHEMICAL MANUFACTURERS AND OTHERS. 

HPO BE LET, all those extensive premises 
-I- known as the WEPRE BROOK CHEMICAL WORKS, 

situate about midway between the Connah’s Quay and Queen’s Ferry 
Stations, on the Chester and Holyhead Railway, Flintshire, com¬ 
prising extensives langes of substantially-eredfedbuildings,manager's 
house, offices, &c., together with the valuable fixed Plant and 
Machinery, all of which are in good working order. The premises, 
which are well adapted to carry on an extensive business, comprise an 
area of about 3^ acres, adjoin the Chester and Holyhead Railway, and 
also the River Dee, and possess the great advantage of water 
cairiage, there being a good wharf and a steam crane with appliances 
for loading barges. 

For rent and to view apply to Messrs. Churton, Elphick, and Co. 
Audtioneers, &c., Chester. 

TO CHEMISTS AND DRUGGISTS. 

GORLESTON, NEAR GREAT YARMOUTH. 

T'O BE SOLD, with immediate possession, in 
consequence of the death of the late proprietor, a Freehold 

CHEMIST’S SHOP, with Dwelling house and Garden, situated in 
the best part of the High Street, Gorleston, in which for upwards of 
forty years alucratiye Cnemist’s and Druggist’s Business was carried 
on by Mr. F. R. M. King. The trade is a steadily increasing one, and 
in consequence of the improving nature of the locality can be still 
further developed. 

Immediate possession will be given. The purchaser will have to 
take at a valuation the Stock-in-T rade and the TradeUtensils and 
Fixtures. 

Further particulars of Samuel Aldred, Auctioneer and Estate 
Agent, Great Yarmouth. 
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CHEMICAL^ ASSAY; A iULUOH BALANCES 
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of the Royal Mint, &c., &e. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 
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Wholesale Exporters, Importers, and Manufacturers, 

34, Maiden Lane, Covent Garden, London, W.C., 
Beg to recommend to Professors of Universities, Colleges, and Schools, Analysts, Dealers, and others 

their well-assorted andlarge stock of every description of 

Chemical and Physical Apparatus, Pure Chemicals, &c. 
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Chemicals, and Reagents. 
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TOWNSON & MERCER, 
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CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufacturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE ol 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

Oilicates of Soda and Potash in the state of 
^ Soluble Glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the Manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., ig an 1 20, Water Lane, Tower 
Street E.C., who hold stock ready for delivery 

SULPHUROUS ACID. 

SULPHITES AND BISULPHITES OF 

SODA AND LIME. 
MAKERS: 

A. BOAKE & CO., 
STRATFORD, LONDON, E. 
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EG LI N TO N ALUM CLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

Extra Quality. First Quality. Second Quality. 

Alumina . ... 65-00 p. ct. 52’37 p. Ct. 43-41 p. ct. 
Peroxide of Iron ... 0 50 ,, U29 „ i-8i „ 
Silica, &c.. ... 4-50 „ 19*24 » 34*35 „ 
Water of combination ... 30-00 „ 2 7-I3 „ 20-52 „ 

IOO’OO 100-03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy ; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 

B 1 R K S & CO., 
CARBOLIC ACID MANUFACTURERS, TAR 

DISTILLERS, Ac. 

CARBOLIC ACID. 
No. 1.—Crys. at 34‘35’ C. 
No. 2.—Crys. at 28'2g° C. 

Liquid Carbolic, straw-coloured and water-white. 
Aurine, Carbolic Disinfecting Powder, io°/o, 15°/,, and 

20jo. All warranted unadulterated. 

Tar Products of all kinds. 

WORKS-CLAYTON, NEAR MANCHESTER. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO,. LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C. 

jyjR. J. S. MERRY, 

ASSAYER AND ANALYTICAL CHEMIST 

SWANSEA. 

TETRACHLORIDE OF CARBON. 

BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

FLETCHER’S 

PATENT GAS FIRE, 

Can be used with or without a flue, and is the only known method 
by which the radiant heat from a gas flame can be perfectly and econo¬ 
mically utilised. A large number of patterns are in hand for private 
houses, offices, schools, and public buildings, both in open fire and 
stove form, and of all shapes and sizes. 

Illustrated List on application. 
Illustrated List of Domestic Heating and Gas Cooking Apparatus 

October Edition, 2d. post free. 
Illustrated List of Gas and Petroleum Apparatus for Laboratory 

Use, October Edition, 2d. post free. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON. 

JESSE FISHER & SON, 
Phoenix Chemical Works Ironbridge. 
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CALVERT’S 
6d., i/o, and 1/6 Tin 
Dredgers; 2/6,4/0, 

6/0, and xo/o 
Boxes. 

CARBOLIC 
Guaranteed 15 % 

The cheapest effective 
Disinfecting Powder for POWDER 

NIGHT COMMODES, CLOSETS, MANURE AND 

DUST HEAPS, KENNELS, & FOWLHOUSES. 

Regularly used by the principal British Railway 
Companies, Carriers, Brewers, Horsekeepers, &c. 

Especially useful during warm weather, as flies and insedts 
will not approach it, whilst it purifies the air. 

CALVERT’S 
In 6d. and is. PAP'ROT TP 
Metal Boxes. Jj {J JLj 1 \J 

SHAVING & TOOTH 
F. Le Gros Clark, Esq., F.R.S., Q T) 
F.R.C.S., &cConsulting Surgeoti to Mvili 

the St. Thomas and Great Northern Hospitals, London, 

says:—“I was so pleased with your Carbolic Tooth 

Soap that J recommend it to my patients. It leaves a 

delicious freshness that makes it a pleasure to brush the 

teeth with it.” 

F. C. CALVERT & CO., Manchester, 
Have been awarded a “ First Class Special Merit ” Diploma at Melbourne Exhibition (Highest Award), 

besides Sixteen Prize Medajs and Diplomas previously obtained. 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 
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CHEMICAL AND SCIENTIFIC APPARATUS, CHEMICAL REAGENTS, 
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CHEMICAL THERMOMETERS, BOTTLES, LABELS, &C„ 
FOR THE USE OF 

.A.TfT-A.HL'SrSTS. SCIEUCE TEACHEES & 

Price Lists on 

WILLIAM AND WILLIAM T. FIELD. 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adaptedfo 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Bes 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
Sic. Prices and samples on Application. 

TESTIMONIAL 
“ We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years 
duringwhich time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

Application. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MALTCIIESTEB. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 
And Every Requirement for Works’ or School 

Laboratories or Private Students. 

Illustrated Price Lists on application. 

PNAllo,* CHARLES LOWE & CO., 
MANCHESTER. (Established i860.) 

BRONZE MEDAL, PARIS, 1867. 
marc umw uke,ks ur 

Glycerine Pure Carbolic Acid , Cryst. at 42°*2 C.l 

i »> do. Hydrate of / 

Medicinal do. Cryst. at 35° C. 
Commercial do.No.i ,, 35° c. 

• » do. 2 .. 29° c. 
t , do. 3 > i 12° c. 
t » do. 4 liquid at 0° c. 

/by C.Lowe 

Carbolic Acid Disinfecting Powder. 

MANUFACTURERS OF 
Carbolic Acid 

Solutions. 

Cresylic Acid. 

Sulfho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

Cresylates ofSoda, Potash , 

Zinc,Iron,and Alumina. 

TOWN OFFICES : 

43. Piccadilly, 

MANCHESTER. 

GOLD MEDAL PARIS, 1878. 

Benzol (Cryst). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid) 
Cake and Solution. 

Late JOHN CLIFF & Co. 

JOHN CLIFF, Formerly STEPHEN GREEN.! OLD QUAY, 

STONEWARE MANUFACTURER, js !MPERIALb POTTERIES, j RUNCORN. 
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LEAD SLAGS, ANTIMONIAL LEAD, 
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and DROSS or ORES containing 
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TO CHEMICAL MANUFACTURERS. 

A Gentleman, who has a good knowledge of 
Chemistry and Drugs, wishes for a Situation. Salary not so 

much an objedt as an opportunity of adapting himself thoroughly to 
the working of any important branch of manufadture. Unexception¬ 
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EGLINTON ALU CLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

Extra Quality. First Quality. Second Quality, 

Alumina . ... 65*00 p. ct. 52*37 p. Ct. 43*41 p. Ct. 
Peroxide of Iron 0*50 „ 1*29 I*8l „ 

Silica, &c. ... 4*50 „ 19*24 „ 34*35 „ 
Water of combination ... 30*00 „ 27*13 » 20*52 „ 

IOO'OO 100*03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy ; f.o.b. at Larne or Belfast; or delivered at Buyers 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
29, St. Vincent Place, Glasgow. 
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STILLS, RETORTS, CONDENSING WORMS, WOLLF’S BOTTLES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS. 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

FIRE-STANDING GOODS. 
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NEW SHOW ROOMS, ALBERT EMBANKMENT, LAMBETH, S.E. 
Depots:—Granville St., Birmingham ; 100, Soho St., Liverpool; and 6, Rue de Paradis Poissoniere, Paris. 

WILLIAM AND WILLIAM T, FIELD. 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, See., 
Sec. Prices and samples on Application. 

TESTIMONIAL 
“ We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, Sec., manufafrured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MA1TCIIE1STEE. 

/ CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

FACTORIES. 

Reddish and Bradfoid, 

MANCHESTER. 

CHARLES LOWE & CO., 
(Established i860.) 

TOWN OFFICES : 

43, Piccadilly, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

Pure Carbolic Acid, Cryst. at 42v,2 
» «1 

Medicinal 

do. Hydrate of 
do. Cryst. at 35° c. 

Commercial do.No.x ,, 35° C, 

» > do. 2 ,, 290 C. 
* v do. 3 > * 12° C. 

1 1 do. 4 liquid at 0° C, 

MANUFACTURERS 
C. 1 Discovered CARBOLIC 

j by C.Lowe 

Carbolic Acid Disinfecting Powder. 

GOLD MEDAL PARIS, 1878. 
OF 
Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

Cresylates ofSoda,Potash , 

Zinc, Iron, and Alumina. 

Benzol (Cryst ). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid) 

Cake and Solution. 

Late JOHN CLIFF & Co, 

JOHN GLJFF, i Formerly STEPHEN GREEN. J OLD QUAY, 

STONEWARE MANUFACTURER, |S 1MPERIAI^ POT TERIES, j RUNCORN. 

London: Printed and Published for Jte Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill, E.C. 
November 25,18 . 
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A Young Gentleman, aged 23, wants a Situa- 
A. tion in Chemical Works ; has been three years in Heidelberg 

University under Prof. Bunsen. Good references.—A. B., 4, Stranraer 
Place, Maida Vale, London. 

Any Firm having MACHINES FOR SALE 
suitable for the Chemical Manure Trade will please communi¬ 

cate with No. 509, Chemical News Office, Boy Court, Ludgate Hill, 
London, E.C. 

'"Traveller Wanted, who understands the Sale of 
. Tar and Ammoniacal Products and general Drysalteries. Must 
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VWater-Glass, or Soluble Silicates of Soda 
* ' and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S, Ardwick Chemical 
Works Manchester. 
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THE JOURNAL OF SCIENCE 
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DESCHANEL’S NATURAL 

PHILOSOPHY. 
AN ELEMENTARY TREATISE. 
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MANCHESTER MECHANICS’ INSTITUTION. 
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Day and Evening Students. Prospectuses and all further information 
may be had upon application or by post. 

J. H. REYNOLDS, Secretary. 
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London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
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EGLINTON ALUM CLAY 
(SIMILAR TO, BUT CONTAINING LESS IRON THAN, 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, who were the first to 
introduce this substance to the notice of the Alum Trade, having shipped their 

first cargoes of about 200 tons in April, 1875, are now supplying it largely to Alum 

Manufacturers in this country and in America, Germany, and Russia, for the manufacture 
of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 
Dried at 2120 F. 

Extra Quality. First Quality. Second Quality. 

Alumina . ... 65*00 p. ct. 52*37 p. Ct. 43*41 p. ct. 
Peroxide of Iron ... 0*50 „ 1*29 » 1*81 „ 
Silica, &c.. ... 4*50 „ 19*24 » 34*35 „ 
Water of combination ... 30*00 „ 27*13 „ 20*52 „ 

100*00 100*03 100*09 

* Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 
regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 
Harbours at Glenarm and Ballintoy ; f.o.b. at Larne or Belfast; or delivered at Buyers 
Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, Secy, and Com. Man. 
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flame of these burners is shorter, more compadt, and 
higher in temperature than an ordinary Bunsen, and is also 
free from smell. Several sizes, and with and without tripod 

Price from Is. 2d. 
In preparation a New Combustion Tube Furnace and 

a New Compound Blowpipe. 

Illustrated List, price 2d., free by post. 

THOS. FLETCHER, 
_ MUSEUM STREET, WARRINGTON. 

BISULPHIDE OF~ CARBON. 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO,, LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C. 

TETRACHLORIDE OF CARBON. 

BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 

Phcenix Chemical Works Ironbridge, 

jyj R . J . S . MERRY, 

ASSAYER AND ANALYTICAL CHEMIST 

SWANSEA. 

OILICATE OF SODA, Solid and in Solutions 
of Various Degrees of Concentration : thefinest quality ob¬ 

tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD and SONS, Soap 
Makers, &c., Warrington. 

London Agent—H. B, CLARKE Great Tower Street, E.C. 
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CALVERT’S 
CARBOLIC 

NEWTON CRANE, 
Esq., iateU.S. Consul, 
Manchester, says:— 

TOOTH 
POWDER “ * * * Your "k 

Carbolic Tooth 
Powderis THE 
BEST I EVER USED. In this opinion j 
am joined by all the members of my family.,, 

6d., is., and is. 6d. boxes at any Chemist’s. 

F. C. CALVERT & CO.. MANCHESTER. 
Awarded Sixteen Prize Medals and 

Diplomas. 

CALVERT’S 
?jg CARBOLIC 
of Aberllynfi', DOG SOAP 
Glasbury, ow- 
tier of the Champion Mastiff '‘Granby,’ 
says:—“I consider your Carbolic Acid Dog 
Soap a very superior article for washing Dogs. 
It is effectual in its adtion, and easy to mani¬ 
pulate ; I am very pleased with it.” 

F. C. CALVERT & CO., MANCHESTER. 

Awarded Sixteen Prize Medals and 
Diplomas. 

CALVERT’S 
No. 5 CARBOLIC 
i lb. Bars. A ° / SAAp 
4|d. each. / O 

Highly effective for Laundry and Kitchen 
Uses ; washes with hot, cold, or warm hard 
or soft water; and is a thorough cleanser and 
purifier of Linen, Flannels, Woodwork, or 
Painted Walls, 

F. C. CALVERT & CO., MANCHESTER. 

Awarded Sixteen Prize Medal and 
Diplomas. 
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“ We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 
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BRONZE MEDAL, PARIS, 1867. 
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> * * do. Hydrate of J 
Medicinal do. Cryst. at 35° c. 
Commercial do.No.1 ,, 35° c. 

1 » do. 2 11 290 c. 
do. 3 9 9 12° c. 

9 » do. 4 liquid at 0° c. 

) by C. Lowe 

Carbolic Acid Disinfecting Powder. 

MANUFACTURERS OF 
Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpko• 

Cresylates of Soda,Potash , 

Zinc, Iron, and Alumina. 

TOWN OFFICES : 

43, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid) 
Cake and Solution. 

Late JOHN CLIFF & Co. ' 

JOHN CLIFF, Formerly STEPHEN GREEN.: OLD QUAY, 

STOHEWARE MANUFACTURER, IMPERIAL^ POTTERIES, j RUNCORN. 
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CAPPER PASS AND SON, BRISTOL, 
ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, Sec., 

and DROSS or ORES containing 

COPPEP, LEAD, AND ANTIMONY. 

A Chemist desires to become Assistant to an 
Analyst. Has already been with a Public Analyst for three 

years, and is now Assistant in a well-known Research Laboratory. 
Has passed the examinations in Chemistry at the School of Mines 
and the Pradtical Examination for the " Institute.”—Address, F.C.S., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

A Gentleman (F.C.S.), aged 25, at present 
Assistant in an Analyst’s Laboratory, is desirous of obtaining 

a Situation in London. Has a knowledge of foreign languages, and 
can give good references.—Address, H., Chemical News Office, Boy 
Court, Ludgate Hill, London, E.C. 

An Analytical Chemist, with an improving 
pradtice, is prepared to arrange with an energetic and compe¬ 

tent gentleman for a share in the same.—Address, Analyst, Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

A Young Gentleman, aged 23, wants a Situa¬ 
tion in Chemical Works ; has been three years in Heidelberg 

University under Prof. Bunsen. Good references.—A. B., 4, Stranraer 
Place, Maida Vale, London. 

Traveller Wanted, who understands the Sale of 
Tar and Ammoniacal Produdts and general Drysalteries. Must 

furnish references as to charadter and ability, and give security if 
required. To a competent, steady, persevering person liberal terms 
will be given.—Address, by letter, A. B., Chemical News Office, Boy 
Court, Ludgate Hill, London, E.C. 

TO TAR DISTILLERS AND GAS COMPANIES. 

'T'he Advertiser is prepared to undertake to 
superintend Building and instrudt in Working Tar Plant for 

Tar Distilling and its Produdts, also Sulphate and Liquid Ammonia, 
on the most modern principles.—Address, “Distiller,” Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

ead Foreman of Chemical Works seeks Re¬ 
engagement. Many years’ experience in best works. Well 

up in Sulphuric Acid, Sulphate of Soda, &c., Deacon’s and Weldon’s 
Bleach Pro., Chlorate of Potash, the Ammonia Compounds ; super¬ 
intendence of the eredtion and repairs of Plant and general manage¬ 
ment of Works. No objection to go abroad.—Address, A. B. C., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 
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GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

CCHOOL OF DYEING.— 
'D tion of Mr. CHARLES O’NEILL, 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

TYESTRUCTIVE DISTILLATION: A 
Manualette of the Paraffin, Coal Tar, Rosin, Oil, Petroleum, 

and kindred Industries. By Edmund J. Mills, D.Sc. (Lond.), 
F.R.S., “Young” Professor of Technical Chemistry in Anderson's 
College, Glasgow. 
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F.C.S., F.I.C. Open to 
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N0T|CE. 
T LEVINSTEIN & CO., of MANCHESTER, 
J- • being informed that statements are circulated amongst their 
customers to the effect that the sale and use of their dye 

ROCCELLINE 
constitutes an infringement of a patent of the BADISCHE ANILIN 
AND SODA FABRIK, advertised by them, as numbered 786, and 
dated 25th February, 1878, for a colour called FAST RED, instrudt us 

To give Notice 
that these statements are devoid of any foundation, and to state that 
Messrs. I. LEVEN STEIN & CO. will guarantee any customer 
purchasing their 

ROCCELLINE, 
and effedtually protect them against any proceedings whatever in 
respedt of the sale and use of such dye. 

Dated the 2nd of December, 1881. 
A. and G. W. FOX, Solicitors, 

Princess Street, Manchester. 

CENTRAL SCHOOL OF CHEMISTRY 
AND PHARMACY. 

Wanted, a Gentleman possessing a thorough 
knowledge of Pharmaceutical Chemistry as Demonstrator in 

the School. Salary £100.—Application, with full particulars, to be 
sent to Messrs. Luff and Woodland, 173, Marylebone Road, 
London, N.W._ 

T Wanted, an Assistant Chemist for a Manu- 
V Y factory near London. Salary £80. One acquainted with 

photometric work and the testing of fats preferred.—Appiy, C. J., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C, 
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LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS. 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15- IMIOSILilE'Y' STREET. 

NEWCASTLE-ON-TYNE. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadtuiers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE oi 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

Oilicates of Soda and Potash in the state of 
^ Soluble Glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the Manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., ig an 1 20, Water Lane, Tower 
Street E.C., who hold stock ready for delivery 

bIrks & co„ 
CARBOLIC ACID MANUFACTURERS, TAR 

DISTILLERS, dc. 

CARBOLIC ACID. 
No. 1.—Crys. at 34,35’ C. 
No. 2.—Crys. at 28’2g° C. 

Liquid Carbolic, straw-coloured and water-white. 
Aurine, Carbolic Disinfe&ing Powder, lof, 15% and 

20% All warranted unadulterated. 
Tar Products of all kinds. 

WORKS-CLAYTON, NEAR MANCHESTER. 
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EGLINTON ALUM CLAY 
(Similar to, but containing Less Iron than. 

BAUXITE). 

THE EGLIN6T0N CHEMICAL COMPANY, Limited, 

Who were the first to introduce this substance to the notice of the Alum Trade» 

having shipped their first cargoes of about 200 tons in April, 1875, are now supplying 

it largely to Alum Manufacturers in this country and in America, Germany, and 

Russia, for the manufacture of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 

Dried at 2120 F. 

Extra Quality. First Quality. Second Quality. 

Alumina . ... 65’00 p. ct. 52*37 P* ct. 43-41 p. ct. 

Peroxide of Iron 0*50 „ 1*29 >> I*8i ,, 

Silica, &c. ... ... ... ... 4*50 „ I9'24 )) 34'35 „ 

Water of combination ... 30*00 „ 27-13 9) 20-52 „ 

100-00 100-03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 

regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 

Harbours at Glenarm and Ballintoy; f.o.b. at Larne or Belfast; or delivered at Buyer 

Works, in bulk or in bags, ground or unground. 

fWILLIAM J. A. DONALD, 
Secy, and Com. Man. 

29, St. Vincent Place, Glasgow, 
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IEISH HILL BAUXITE (Alum Clay). 

Tee IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 2120 F. 
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MILLS are situated 
and adjacent to Railways 
Ports, from either of which 

very 
' 100*00 

Our MINES, DRYING KILNS, and GRINDING 
close to the Shipping Ports of BELFAST and LARNE, 
running alongside both Steamers and Sailing Vessels at both 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manufacturers ot every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or'any required power, for Irrigating, Draining, Mining, Rolling Mills, 
of*Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type; 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon's 

Patent Bleacbing-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glvcerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Mactear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

BAILEY’S PATENT 

STEAM JET PUMPS 

FOR 

Lifting Water from Wells, Steamships, 

Yachts, Tanks, Rivers, Reservoirs, 

&c., &c. 

NO VALVES & NO MOVING PARTS. 

Prices :— 

For delivery 40 feet high at 30 lbs. 

pressure, or 80 feet at 60 lbs. pressure. 
Pumping Bilge Water. 

No. oa. o. 1. 2. 3. 4. 5. 6. 7. 
Bore of Delivery Pipe .. lin. Ain. jin. iin. i£in. 2in. 3in. 4m. 6in. 

„ Steam Pipe .. } I f j 1 ij 2£ 4 
Delivery in galls, per h’r 100 200 500 800 1500 2500 50008000 20,000 

Priced no 22 33 410 710 100 1210 200 300 

W. H. BAILEY and CO., Engineers, &c., 
ALBION WORKS, SALFORD, MANCHESTER. 

ST HELEN'S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

UWater-Glass, or Soluble Silicates of Soda 
’ * and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S, Ardwick Chemical 
WorkB Manchester. 
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BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS, 

2 
m 

-< 
o 
30 

BECKER’S STUDENT’S BALANCE,in polished mahogany 
glass case, slidingfront,counterpoised, to carry30grammes 
in each pan and turn to i milligramme,nickel plated pans £2 to 

Ditto, ditto,in mahogany glass case, polished black.£z 13 

Sole Agents for England, Ireland, and Wales:— 

T0WNS0N & DEBOER. 
Becker’s Complete Lists forwarded by post on receipt of id. stamp 

or free on application 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE 

RED OXIDE 

OXYCHLORIDE, 

Sulphocyanide, 

And every other Mercurial Preparation, 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonite, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers, 

Bromides, 

Iodides, 

Scale and Granular Pre¬ 

parations, 

Sulphide of Sodium. 

also, 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL G3„ LIMITED, 
161, 162, 163, Palmerston Buildings, Londo n, E.C. 

TETRACHLORIDE OF CARBOW. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phoenix Chemical Works Ironbridge. 

THE JOURNAL OF SCIENCE 
tor DECEMBER (Price is. 6d.), includes— 

Some Results of Gravitation. By Charles Morris. 
Miniature Physical Geology. By C. Lloyd Morgan, F.G.S., Assoc, 

R.S.M. 
The Poisonous Power of Metals. 
The Ethics of Invention. By An Old Technologist. 
The Recent “ Vivisedtion ” Case. 
The Ptomaines and the Snake Poisons. 
Sexual Distinctions and Resemblances. By' Frank Fernseed. 

Analyses of Books. Correspondence. Notes. 

London: 3, Horse-Shoe Court, Ludgate Hill. 

Post 8vo., cloth, 5s. 

\X/ATER ANALYSIS FOR SANITARY 
’ • PURPOSES, with Hints for the Interpretation of Results. 

By E. Frankland, Ph.D., D.C.L., F.R.S., Professor of Chemistry in 
the Royal School of Mines, &c. 

JOHN VAN VOORST, 1, Paternoster Row. 

SOUTH LONDON SCHOOL OF CHEMISTRY. 

VACATION ARRANGEMENTS. 

rientlemen can be privately instructed in any 
branch of Pradtical Chemistry during the months of July, 

August and September. Those desirous of working out any Research 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. Baxter, Secretary, South 
London Central Public Laboratory, Kennington Cross, S.E 

jT> ERNERS COLLEGE of CHEMISTRY. 

instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
ia-ly. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtict 1 investigations connected with 

Patents, ate., cooaudted. 
Prospectuses ana luil particulars on application to Prof. Gardner 

at Berners College. 4a, Berners-street W. 

jy| R . J . S . MERRY, 

ASSAYER AND ANALYTICAL CHEMIST 

SWANSEA. 

CILICATE OF SODA, Solid and in Solutions 
0f Various Degrees of Concentration : thefinest quality ob¬ 

tainable, and especially adapted for the use of Soap Makers and 
other Consumers.-—JOSEPH CROSFIELD and SONS, Soap 
Makers, &c., Warrington. 

London Agent—H. B. CLARKE Great Tower Street, E.C. 

NON-MAGNETISABLE WATCHES. 
WATCHES which cannot be “ MAGNETISED,” constructed 

at the recommendation of W. Crookes, Esq., F.R.S., and as exhibited 
at the Electrical Exhibition, Paris. 

E. DENT & CO., Makers of the Primary Standard Timekeeper of 
the Royal Observatory, Greenwich. 

Only Addresses:—6r, Strand, and 34, Royal Exchange, London. 
N.B.—Watches can be converted to this plan. 

THE CHEMICAL NEWS 
AND 

JOURNAL OF PHYSICAL SCIENCE. 

Edited by WILLIAM CROOKES, F.R.S. 

Published every Friday. Price 4d. Annual Subscription, post free 
including Indices, £1 

CHARGES FOR ADVERTISEMENTS. 
£ s. d. 

Five lines in column (about 10 words to line' 036 
Each additional line.006 
Whole column .. .. .. .. ..1 13 o 
Whole page.3 o 0 

A reduction made jor a series of insertions 

Cheques and Post-Office Orders, crossed “London and County 
Bank,” payable to the order of William Crookes. 

BOY COURT LUDGATE HILL LONDON, E.C 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF’S BOTTLES 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS. 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

FIRE-STANDING GOODS. 

ThePatent Manganous Carbon Filter combines important improvements inconstrudtion 
which havebeen effedtedby Messrs. Doulton & Co.,in conjundtion with avaluable invention 
made by Dr Bernays, Professor of Chemistry at St. Thomas’s Hospital; Public Analyst; 

Chemist to the Kent Water Works, &c., &c., &c. 

NEW SHOW ROOMS, ALBERT EMBANKMENT, LAMBETH, S.E. 
Depots :—Granville St., Birmingham; ioo, Soho St., Liverpool; and 6, Rue de Paradis Poissoniere, Paris. 

WILLIAM AND WILLIAM T. FIELD. 
A/TANUFACTURERS of the Celebrated 
1VJ. STAFFORDSHIRE BLUE BRICKS, specially adaptedfor 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
“ We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufadtured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfadtion. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MATTCSESTBia. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

FACTORIES. 

Reddish and Bradfoid, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

Pure Carbolic Acid, Cryst. at 42°’2 C. 

1 11 
Medicinal 

do. Hydrateof 
do. Cryst. at 35° C. 

Commercial do.No.1 ,, 35° C. 
f t do. 2 ,, 290 C. 

do. 3 ,, 12° C. 

f > do. 4 liquid at o° C. 

J by C.Lowe 

Carbolic Acid Disinfecting Powder. 

MANUFACTURERS OF 
Carbolic Acid Glycerine 

Solutions. 
Cresylic Acid. 
Sulpho-Phenic Acid (Cryst.) 
Sulpho-Phenates & Sulpho- 
Cresylates of Soda,Potash , 
Zinc,Iron,and Alumina. 

TOWN OFFICES : 

43, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Benzol (Cryst). 
Anthracene. 
Naphthaline. 
Picric Acid (Cryst. 

and Paste). 
Aurine (Rosolic Acid) 

Cake and Solution. 

JOHN CLIFF, 

STONEWARE MANUFACTURER, | 

Late JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

POTTERIES, 
LAMBETH. 

S IMPERIAL 
OLD QUAY, 

RUNCORN. 
London Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill, E.C. 

December 9, 1881. 
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JOURNAL OF PHYSICAL SCIENCE 
(WITH WHICH IS INCORPORATED THE "CHEMICAL GAZETTE”) [.Established 

Thirty-Eight Years. 

Vol. 44.—No. 1151.] c%%iiS! Friday, December 16, 1881. E^b,4r 

CONTENTS. 
Articles:— Page 
Eledtric Lighting: its Fire Risks and their Remedies, by Henry 

Morton, Ph.D. 287 
Methyl-orange as an Indicator in Alkalimetry, by Prof. G. Lunge 288 
London Water Supply, by William Crookes, F.R.S., William 

Odling, M.B., F.R.S., and C. Meymott Tidy, M.B. F.C.S. 288 
An Apparatus for the Rapid Analysis of Mixtures of Gases, by 

Arthur H. Elliott, Ph.B., F.C.S. 28q 
On a New Method of Determining the Chlorate in Bleaching 

Chlorides, by M. E. Dreyfuss. 290 
Determination of Potash in Potassium Salts and in Potassic 

Manures, by M. A. Rousselot. 290 
Method for Accurate and Rapid Analysis of Air, by E, W. Morley, 
M.D.,PhD...291 

Chemical Methods for Analysing Rail-Steel, by Magnus Troilius 292 
Proceedings of Societies:— 

Physical Society. 294 
Notices of Books,—Technisch-Chemischerjahrbuch—Chemiker 
Kalender. 294 

Chemical Notices from Foreign Sources. 295 
Meetings for the Week. 296 

CAPPER PASS AND SON, BRISTOL, 

ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPER, LEAD, AND ANTIMONY. 

A Chemist desires to become Assistant to an 
Analyst. Has already been with a Public Analyst for three 

years, and is now Assistant in a well-known Research Laboratory. 
Has passed the examinations in Chemistry at the School of Mines 
and the Practical Examination for the “ Institute.”—Address, F.C.S., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

Traveller Wanted, who understands the Sale of 
Tar and Ammoniacal Produdts and general Drysalteries. Must 

furnish references as to charadter and ability, and give security if 
required. To a competent, steady, persevering person liberal terms 
will be given.—Address, by letter, A. B., Chemical News Office, Boy 
Court, Ludgate Hill, London, E.C. 

TO TAR DISTILLERS AND GAS COMPANIES. 

/T'he Advertiser is prepared to undertake to 
superintend Building and instrudt in Working Tar Plant for 

Tar Distilling and its Produdts, also Sulphate and Liquid Ammonia, 
on the most modern principles.—Address, “Distiller,” Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

XJ ead Foreman of Chemical Works seeks Re- 
engagement. Many years’ experience in best works. Well 

up in Sulphuric Acid, Sulphate of Soda, &c., Deacon’s and Weldon’s 
Bleach Pro., Chlorate of Potash, the Ammonia Compounds ; super¬ 
intendence of the eredtion and repairs of Plant and general manage¬ 
ment of Works. No objedtion to go abroad.—Address, A. B. C-, 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

NON-MAGNETISABLE WATCHES. 
WATCHES which cannot be “ MAGNETISED,” construdted 

at the recommendation of W. Crookes, Esq., F.R.S., and as exhibited 
at the Eledtrical Exhibition, Paris. 

E. DENT & CO., Makers of the Primary Standard Timekeeper of 
the Royal Observatory, Greenwich'. 

Only Addresses:—61, Strand, and 34, Royal Exchange, London, 
N,B,—Watches can be converted to this plan. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

A Gentleman, first class in Chemistry, BA. 
^ (Cantab.), and with two years’experience in Commercial Labora¬ 

tory. seeks an Engagement in manufacturing works.—Address, A. Z., 
18, Portland Road, Notting Hill, London, W. 

A Chemist, six years’ experience in general 
■L*- analysis, is open for an Engagement at Works, either for whole 
time or three days per week.—Address, K. R., Chemical News Office, 
Boy Court, Ludgate Hill, London, E.C. 

An Experienced Metallurgical and Analytical 
Chemist (F.C.S.) desires an Appointment. Possesses an exten¬ 

sive scientific and practical knowledge, which would be of value in 
suggesting and carrying out any necessary improvements. Could 
take entire charge of works. Salary moderate.—Address," Chemist,’ 
W. Porteous and Co., Glasgow. 

A Young Chemist, of considerable general 
2 experience, desires a Situation in a Works, or as Assistant to 
an Analyst.—Address, “ Acetic,” Chemical News Office, Boy Court, 
Ludgate Hill, London, E.C. 

A Young Gentleman, aged 23, wants a Situa¬ 
tion in Chemical Works ; has been three years in Heidelberg 

University under Prof. Bunsen. Good references.—A. B,, 4, Stranraer 
Place, Maida Vale, London. 

f''hemist (22), five years’ study at home and in 
Germany, seeks place in Works. Also studied physics, biology 

and geology. Speaks French and German fluently; best references ; 
can plan; salary nominal.—Apply, No. 1150, Chemical News Office, 
Boy Court, Ludgate Hill, London, E.C. 

Two Gentlemen wanted to complete a Private 
Class for the Practice of Ultimate Organic Analysis by all the 

leading systems, which will be held on certain afternoons during the 
Christmas holidays, in the combustion room at the South London 
Central Public Laboratory, under the personal supervision of Dr. 
Muter.—Apply to W. Baxter, Secretary, 325, Kennington Road. 

Gentlemen requiring the use of a large Muffle 
Furnace for private experiments can be accommodated in the 

furnace room of the South London Central Public Laboratory during 
the holidays by applying to W. Baxter, Secretary, 325, Kennington 
Road, S.E. 

FOG AND SMOKE PREVENTION 
EXHIBITION, South Kensington, Saturday, December 17th. 

Ledture by THOS. FLETCHER, F.C.S., of Warrington, at 4 o’clock, 
on “ Economy of Fuel for Domestic Purposes,” with special reference 
to the improvement of old fireplaces at a small cost, without re¬ 
building. At the conclusion Mr. Fletcher will give a practical demon¬ 
stration of the most modern methods of the rapid production of high 
temperature on a small scale, with gas or petroleum, in steel melt¬ 
ing; and will exhibit for the first time a new and simple automatic 
blowpipe with self-adjusting gas and air supply ; also a double concen¬ 
tric automatic blowpipe, changing from large to small blowpipe, and 
adjusting both gas and air supply to each with a single movement. 
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L. OERTLING, 
TURNMILL STREET 

(OPPOSITE FARRINGDON 
STATION. 

STREET) 

MANUFACTURER OF 

CHEMICAL, ASSAY; A BULLION BALANCES 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

F. E. BECKER & CO., 
Wholesale Exporters, Importers, and Manufacturers, 

34, Maiden Lane, Covent Garden, London, W.C., 
Beg to recommend to Professors of Universities, Colleges, and Schools, Analysts, Dealers, and others 

their well-assorted and large stock of every description of 

Chemical and Physical Apparatus, Pure Chemicals, dc. 
NEW ILLUSTRATED PRICE LIST ON APPLICATION. 

• r:AVV'O 
- 

rU. 'At-. 

Us & 

' UNIVERSAL 

FILTER-PRESSES WITH FRAMES, 
THE BEST FILTER-PRESS ON THE MARKET, 

1300 of AOUU 
- L - —' 

presses 

lit use. 
- 

... ^ -- •-V ;& 

1300 
' Filter presses 

in use ENGINEERS AND IR0NF0UNDERS. 
Made in Wood, iron, Bronze, or Lead, for the Filtration or Separation of Liquids from Solid 

.. .!1L___A . 11_L. Matters, with or without attachment, for the perfect washing of the latter 
Iv ”7 ' *' 

MAWSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS « MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15< MOSLEY STEEET< 

NEWGASTLE-ON-TYNE. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER'S COMPLETE CATALOGUE ot 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

Oilicates of Soda and Potash in the state of 
Soluble Glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the Manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
Street E.C., who hold stock ready for delivery 

SULPHUROUS ACID. 

SULPHITES AND BISULPHITES OF 

SODA AND LIME. 
MAKERS: 

A. BOAKE Sc CO., 
STRATFORD, LONDON, E. 
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EGLINTON ALUM CLAY 

(Similar to, bat containing Less Iron than. 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, 

Who were the first to introduce this substance to the notice of the Alum Trade, 

having shipped their first cargoes of about 200 tons in April, 1875, are now supplying 

it largely to Alum Manufacturers in this country and in America, Germany, and 

Russia, for the manufacture of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 

Dried at 2120 F. 

. 
r 
Extra Quality. First Quality. Second Quality. 

Alumina . ... 65’00 p. ct. 52*37 p. Ct. 43-41 p. Ct. 

Peroxide of Iron 0-50 „ 1-29 „ I*8l „ 

Silica, &c. ... 4-50 „ I9-24 „ 34*35 „ 

Water of combination ... 30*00 „ 27*13 >, 20-52 „ 

IOO’OO 100*03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 

regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 

Harbours at Glenarm and Ballintoy ; f.o.b. at Larne or Belfast; or delivered at Buyers’ 

Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, 
Secy, and Com. Man. 

29, St. Vincent Place, Glasgow. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 2120 F. 
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Our MINES, DRYING KILNS, and GRINDING MILLS are situated very 
close to the Shipping Ports of BELFAST and LARNE,^and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL. Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manutadturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or'any required power,for Irrigating, Draining, Mining, Rolling Mills, 
of*Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 

^Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleaching-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycenne, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerir.e and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

3T T1 ~FH ~V~ 7 

LOW LIFT STEAM JET PUMPS, 
(HALLAM’S PATENT) 

For Lifting Water from Wells, Steam Ships, Tanks, 
Rivers, Reservoirs, &c. 

The three 

smaller ones 

are all 

Gun Metal. 

Cast Iron 

with 

Gun meta 

Fittings, 

Prices for Heights of not more than 40 ft., at 30 lbs. Pressure 

Please note these 
•when ordering, 6 5 4 3 2 I 0 OA 

Bore of Water Deli¬ 
very Pipe in inches 4 3 2 11 I 1 i 

Bore of Steam Pipe H il I 1 i 
§ * 

Delivery in gals, per 
hour at 30 lbs. prssre. 8000 5000 2500 1500 800 500 200 IOO 

Price .. £ 20 0 121 10 0 7 10 410 3 3 2 a I 10 

W. H. BAILEY and CO., Engineers, &c., 

ALBION WORKS, SALFORD, MANCHESTER. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

ST HELEN'S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, JESSE FISHER & SON, 

Phcemx Chemical Works Irogbridge. 
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CHRISTMAS AND NEW YEAR’S PRESENTS! 
THE “PERPETUAL” SELF-WINDING WATCH. 

Patented, in England, America, 
Belgium, Germany, France, Italy, 

Austria, Hungary, Russia, and 
other Countries. 

Constructed upon an entirely new principle, 
differing from all preyious systems, and in 
simplicity and ingenuity of mechanism are 
unapproached. They are damp and dust proof, 
require no cleaning, need never be opened, 
and will last a life time. 

Testimonials received from the Emperor of 
Germany, the Crown Prince, and from his 
Holiness the Pope. Apart from the above, 
eight Prize Medals have been awarded, and 
certificates of accuracy from the Bureau de 
Garantie de Bienne have been granted after 
stringent tests, and reference is permitted to 
many Gentlemen who have worn them unin¬ 
terruptedly during periods extending up to 
two years. The Watches are Levers of the 
best possible manufacture. 

PRICES:— 

Open Face. Hunters. 
Nickel (Best Quality) £4 4 £4 10 
Silver (sterling).. .. 5 5 5 J5 
Gold (18 carat) .. .. 1515 18 

ORDERS, accompanied by Cheque or Post 
Office Order, addressed to Mr. THOMAS 
BLYTON, 34, Great Russell Street, 
London, W.C., will receive prompt atten¬ 
tion. 

FLETCHER’S ARGAND BUNSEN. 

A cheap, simple and indestructible Burner for general 
Laboratory work. The air supply is self-adjusting. The 
flame of these burners is shorter, more compaCt, and 
higher in temperature than an ordinary Bunsen, and is also 
free from smell. Several sizes, and with and without tripod 

Price from Is. 2d. 

•Now Ready, a New Combustion Tube Furnace and 
a New Compound Blowpipe. 

Illustrated List, price 2d., free by post. 

THOS. FLETCHER, 
_MUSEUM STREET, WARRINGTON._ 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL C0„ LIMITED, 
162, 163, Palmerston Buildings, London, E.C. 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c., conducted. 
Prospectuses and full particulars on application to Prof. Gardner 

at Berners College. 44 . Berners-street W. 

jy[ R . J . S . MERRY, 

ASSAYER AND ANALYTICAL CHEMIST 

SWANSEA. 

CILICATE OF SODA, Solid and in Solutions 
of Various Degrees of Concentration : thefinest quality ob¬ 

tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD and SONS, Soap 
Makers, &c., Warrington. 

London Agent—H. H. CLARKE Great Tower Street, E.C. 

B I R KS & CO., 
CARBOLIC ACID MANUFACTURERS, TAR 

DISTILLERS, dc. 

CARBOLIC ACID. 
No. 1.—Crys. at 34-35’ C. 
No. 2.—Crys. at 28'2g° C. 

Liquid Carbolic, straw-coloured and water-white. 
Aurine, Carbolic Disinfe&ing Powder, iop, 15p, and 

20°Jo. All warranted unadulterated. 
Tar Products of all kinds. 

WORKS-CLAYTON, NEAR MANCHESTER. 
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CALVERT’S 

*&£CARBOLIC 
6/o, and xo/o _ ^ _ n, 

Boxes. Guaranteed ]§ /0 

The cheapest effe&ive "Pflili^F]!YTP "R 
Disinfecting Powder for ¥V JL/JLiJUf 

NIGHT COMMODES, CLOSETS, MANURE AND 

DUST HEAPS, KENNELS, & FOWLHOUSES. 

Regularly used by the principal British Railway 
Companies, Carriers, Brewers, Horsekeepers, &c. 

Especially useful during warm weather, as flies and inse&s 
will not approach it, whilst it purifies the air. 

F. C. CALVERT 
Have been awarded a “ First Class Special Merit ” 

besides Sixteen Prize Medals ar 

CALVERT’S 

In 6d. and IS. fAPPHT Tf* 
Metal Boxes. UliiTBUlllv 

SHAVING- & TOOTH 

F. Le Gros Clare, Esq., F.R.S., QfT A IP 
F.R.C.S., &c.,Consulting Surgeon to OV/Xi* 
the St. Thomas and Great Northern Hospitals, London, 

says:—“I was so pleased with your Carbolic Tooth 

Soap that I recommend it to my patients. It leaves a 

delicious freshness that makes it a pleasure to brush the 

teeth with it.” 

& CO., Manchester, 
Diploma at Melbourne Exhibition (Highest Award), 

id Diplomas previously obtained. 

JAMES WOOLLEY, SONS, & CO., 

69, MARKET STREET, MANCHESTER, 
DEALERS IN ^ 

CHEMICAL AND SCIENTIFIC APPARATUS, CHEMICAL REAGENTS, 

GERMAN GLASS AND PORCELAIN, 

CHEMICAL THERMOMETERS, BOTTLES, LABELS, &C„ 
FOR THE USE OF 

.A.ILT-A.IIL'SrSTS, SCIEUCE TEACHERS & 

Price Lists on Application. 

WILLIAM AND WILLIAM T. FIELD. 
TV/T ANUFACTURERS of the Celebrated 
lVi STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
“We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufadtured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

MOTTERSH EAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MANTCHESTEB. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

FACTORIES. rUARTFQ If 
Reddish and Bradfold, U O fiI\ E L O LI 

MANCHESTER. (Establisi 

BRONZE MEDAL, PARIS, 1867. 
MANUFACT 

Pure Carbolic Acid, Cryst.at 420,2 C. 1 Discovered 
, ,, do. Hydrateof Jby C. Lowe 

Medicinal do. Cryst.at 350 C. 
Commercial do.No.i ,, 350 C. 

,, do. 2 ,, 290 C. 

». do- 3 i» 120 C. 
,, do. 4 liquid at o° C. 

Carbolic Acid Disinfecting Powder. 

)WE & CO., 
XED i860.) 

GOL 
URERS OF 
Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

Cresylates of Soda,Potash , 

Zinc,Iron,and Alumina. 

[•OWN OFFICES : 

43, Piccadilly, 

MANCHESTER. 

D MEDAL, PARIS, 1878. 

Benzol (Cryst ). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid) 
Cake and Solution. 

i Late JOHN CLIFF & Co. ' __ ^ __ A Tr 

JOHN CLrlFF, Formerly STEPHEN GREEN, j OLD QUAY, 

STONEWARE MANUFACTURER, IMPERIAL POTTERIES, j- RUNCORN. 
L# A i*T d L I L » ) 

London: Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill, E.C. 
December 16, i88x. 
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CONTENTS. 
Articles:— Page 
On the Effedt of the Spedtrum on the Haloid Salts of Silver, and 

on Mixtures of the same, by Capt. W. de W.Abney,R.E.,F.R.S. 297 
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CAPPER PASS AND SON, BRISTOL, 

ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPER, LEAD, AND ANTIMONY. 

A Chemist desires to become Assistant to an 
Analyst. Has already been with a Public Analyst for three 

years, and is now Assistant in a well-known Research Laboratory. 
Has passed the examinations in Chemistry at the School of Mines 
and the Pradtical Examination for the “ Institute.”—Address, F.C.S., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

Analytical Chemist Wanted for Experimental 
-a- Work. One accustomed to organic analysis preferred.—Address, 

by letter only, F.C.S., care of Mr. J. Jeffery, George Yard, Lombard 
Street, E.C. 

A/T anager for Reduction Works in the Argentine 
Republic, South America.—Wanted, a Skilful Metallurgist, 

exper enced in the .Treatment of Argentiferous Ores, containing 
blende, galena, antimony, &c. Applicants must not be less than 
35 years of age, and must have had charge of a similar establishment. 
A knowledge of Spanish desirable, but not imperative.—Apply, by 
letter, with testimonials, &c., to J. Vincent Barber, 5, Austinfriars, 
London, E.C. No personal applications._ 

\K7anted, Young Man as Chemist in a Manure 
» » Works. Must thoroughly understand Analysis of Manure, &c. 

—Apply, stating salary wanted, to G.H. Anderton, Howden, Yorkshire. 

SOUTH LON DONSCHOOL OF CHEMISTRY. 

VACATION ARRANGEMENTS. 

YAentlemen can be privately instructed in any 
branch of Pradtical Chemistry during the months of July, 

August and September. Those desirous of working out any Research 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. Baxter, Secretary, South 
London Central Public Laboratory, Kennington Cross, S.E 

Qilicates of Soda and Potash in the state of 
^ Soluble Glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the Manufadture of Soap and other purposes, 
supplied on best terms by W GOSS AGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
Street E.C., who hold stock ready or delivery 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp,, Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

ROYAL INSTITUTION OF GREAT BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 

LECTURE ARRANGEMENTS BEFORE EASTER, 1882. 

Lecture Hour, Three o’clock p.m. 

CHRISTMAS LECTURES. 

ROBERT STAWELL BALL. Esq., LL.D., F.R.S., Andrews 
Professor of Astronomy in the University of Dublin, and Royal 
Astronomer of Ireland.—Six Ledtures (adapted to a J uvenile Auditory) 
on “ The Sun, the Moon, aid the Planets” (with illustrations by the 
eledtric light, &c.); on Dec. 27 (Tuesday), Dec. 2g, 3r, 1881; Jan. 3, 5, 
7, 1882. One Guinea the Course; Children under 16, Half-a-Guinea. 

Professor JOHN G. McKENDRICK, M.D., F.R.S E, Fullerian 
Professor of Physiology, Eleven Ledtures on “The Mechanism of 
the Senses,” on Tuesdays, Jan. 17 to March 28. One Guinea. 

HENRY N. MOSELEY, Esq., M.A., F.R.S.—Four Leftures on 
“ Corals on Thursdays, Jan. 19, 26, and Feb. 2, g. Half-a-Guinea. 

PHILIP LUTLEY SCLATEK, Esq., M.A., F.R.S., F.L.S., Ph.D., 
Secretary of the Zoological Society.—Four Ledtu es on “ The Geo¬ 
graphical Distribution of Animals;” on Thursdays, Feb. 16,23, and 
March 2,9. Half-a-Guima. 

Professor TYNDALL, D.C.L., F.R.S., M.R.I.—Three Ledtures; 
on Thursdays, March 16, 23, and 30. Half-a-Cuinea. 

ERNST PAUER, Esq., Principal Profess r of the Pianoforte at 
the National Training School for Music.—Four Ledtures on “ Louis 
van Beethoven (with illustrations on the Pianoforte)”; on Saturdays, 
Jan. 21,28, and Feb. 4, n. Half-a-Guinea. 

WILLIAM WATKISS LLOYD, Esq., M.R.I.—Four Ledtures on 
“ The Language, Mythology, Conrirudtion, and Charadteristics of the 
Iliad and Odyssey ; on Saturdays, Feb. 18, 25, and March 4, n. Half- 
a- Guinea. 

Three Ledtures on Saturdays, March 18, 25, and April 1. Half-a- 
Guinea. 

Subscription (to Non-Members) to all the Courses during the Season, 
Two Guineas. Tickets issued daily. 

Members may purchase not less than Three Single Lecture Tickets, 
available for any Ledture, for Half-a-Guinea 

The Friday Evening Meetings will begin on January 20th, at 8 p.m. 
Dr. Wm. Huggins wiil give a Discourse on Comets, at 9 p.m. 
Succeeding Discourses will probably be given by Mr. R. S. Poole, Dr. 
Tyndall, Professor Frankland, Professor J. G. McKendrick, Professor 
Odling, Mr. A. Tylor, Mr. J. W. Swan, Captain Abney, Professor W. 
E. Ayrton, Mr. Wm. Spottiswoode, and other gentlemen. To these 
Meetings Members and their Friends only are admitted. 

Persons desirous of becoming Members are requested to apply to 
the Secretary. When proposed they are immediately admitted to all 
the Ledtures, to the Friday Evening Meetings, and to the Library and 
Reading Rooms ; and their Families are admitted to the Ledtures at 
a reduced charge. Payment:—First Year, Ten Guineas; afterwards, 
Five Guineas a Year; or a composition of Sixty Guineas. 

TYOR SALE, about Seventy Tons Nitre Cake, 
•L delivered free to Rails or Canal, Birmingham. Wanted cash 
offer.—Address, Peter Spence and Co., Birmingham, 
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L, OERTLING, knowing that stands of his 

Balances are now being sold with beams which 

are not his manufacture, and vice versa, thereby- 

making apparently two Oertling’s Balances 

instead of only one, begs to notify that all 

Balances manufactured by him bear his name 

both on beam and stand. 

F. E. BECKER & CO., 
Wholesale Exporters, Importers, and Manufacturers, 

34, Maiden Lane, Covent Garden, London, W.C., 
Beg to recommend to Professors of Universities, Colleges, and Schools, Analysts, Dealers, and others 

their well-assorted and large stock of every description of 

Chemical and Physical Apparatus, Pure Chemicals, <£c. 
NEW ILLUSTRATED PRICE LIST ON APPLICATION. 

MAVVSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS & MAKERS OF PHILOSOPHICAL INSTRUMENTS. 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15‘ MOSLEY STEEET' 

NEWCASTIE-ON-TYNE, 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 

Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of ManufaCtuters 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 

TOWNSON & MERCER’S COMPLETE CATALOGUE of 
Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

NOTICE. 

T LEVINSTEIN & CO., of MANCHESTER, 
A • being informed that statements are circulated amongst their 
customers to the effeCt that the sale and use of their dye 

ROCCELLINE 
constitutes an infringement of a patent of the BADISCHE ANILIN 
AND SODA FABRIK, advertised by them, as numbered 786, and 
dated 25th February, 1878, for a colour called FAST RED, instruct us 

To give Notice 

that these statements are devoid of any foundation, and to state that 
Messrs. I. LEVENSTEIN & CO. will guarantee anycustomer 
purchasing their 

ROCCELLINE, 
and effectually protect them against any proceedings whatever in 
respeCt of the sale and use of such dye. 

Dated the 2nd of December, 1881. 

A. aDd G. W. FOX, Solicitors, 
Princess Street, Manchester. 
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EGLINTON ALUM CLAY 
4 

(Similar to, but containing Less Iron than. 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, 

Who were the first to introduce this substance to the notice of the Alum Trade, 

having shipped their first cargoes of about 200 tons in April, 1875, are now supplying 

it largely to Alum Manufacturers in this country and in America, Germany, and 

Russia, for the manufacture of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 

Dried at 2120 F. 

r 
Extra Quality. Fust Quality. Second Quality. 

Alumina . ... 65'00 p. ct. 52-37 p. Ct. 43-41 p. Ct. 

Peroxide of Iron 0-50 „ 1-29 „ r8i „ 

Silica, &c. ... 4-50 „ 19-24 „ 34’35 „ 

Water of combination ... 30*00 „ 27*13 » 20*52 „ 

IOO'OO 100-03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 

regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 

Harbours at Glenarm and Ballintoy; f.o.b. at Larne or Belfast; or delivered at Buyers’ 
» 

Works, in bulk or in bags, ground or unground. 

WILLIAM J. A. DONALD, 
Secy, and Com. Man. 

29, St. Vincent Place, Glasgow. 



A dvertisements IV {Chemical News 
Dec. 23,1881. 

IEISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 212° F. 
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Gertrude (extra qual.) 

Alumina. 59*00 
Peroxide of Iron . 
Silica . 
Titanic Acid. 
Lime, Magnesia, Potash, Soda, and) 

Sulphuric Acid.j 
Combined Water. 22-30 
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1st Quality. 2nd Quality. 
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MILLS are situated very 
and adjacent to Railways 
Ports, from either of which 

IOO’OO 

Our MINES, DRYING KILNS, and GRINDING 
close to the Shipping Ports of BELFAST and LARNE, 
running alongside both Steamers and Sailing Vessels at both 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

ManuiaCturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or'any required power, for Irrigating, Draining, Mining, Rolling Mills, 
ofWater Works purposes, and Manufacturers of every description ol 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. . „ 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. . , 
Compressing-Engines for Collieries, Iron Works, and V\ elden s 

Patent Bleaching-Powder Process. . 
Caustic, Chlorate, Decomposing, Nitre Nitro-Ulycenne, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

^ SteanTsuperheaters improved for Oil Tar, and Resin Refining, 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

bv Patent'Machinery. 
Makers of MaCtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Carr’s Patent Laboratory Mill. 
For Chemicals, Drugs, Powders, Minerals, Paints, and General 

Laboratory Purposes. 

Approved by some of the most eminent Chemists, and awarded 
the Silver Prize Medals of the Manchester and Liverpool, and the 

Middleton Agricultural Shows. 

From Messrs. E.H. Smyth & Co.,21 Duke 
Street, Edinburgh, and 69, Coleman Street, 
City, London.—The small Levigator Mill we 
recently got from you works most efficiently, 
and is a great economiser of time. 

The chief feature in this machine is, that 
although it can be turned with ease by a boy, 
it has immensefriClional power for levigating 
purposes. This is caused by the runner being 
driven at a much greater speed, but in the 
same direction, than the bowl. The surfaces 
being Minton ware, they are clean, smooth, 
and durable. 

Testimonials on application. 
£11 nett cash, delivered in Manchester. 

The diameter of the bowl is iS ins., and it and the runners are made 
Minton ware. It is useful for Painters, Chemists, Grocers, and 

Cooks, for triturating and mixing Medicines, Vegetable Powders, Oint¬ 
ments, Paints, Sugar, Salt, Spices, Herbs, Meat for Potting, and will 
grind the coarsest Emery into a nearly Impalpable Powder in a 
few seconds. The pan can be tilted for emptying, as shown in the 
dotted lines; it can be worked by hand or power. 

SOLE MAKERS— 

W. H. BAILEY & Co., Albion Works, Salford, Manchester- 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN'S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

laugashiee 

JESSE FISHER & SON, 
Phcenix Chemical Works Ironbridge, 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S, lArdwick Chemica 
Works Manchester. 
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KORTING BROTHERS, 
23 UST <3- X 3ST ZB 23 2EU S „ 

17, LANCASTER AVENUE, FENNEL STREET, 

MANCHESTER. 

£. KORTING’S Patent Universal Injector 
Works equally well non-lifting or lifting. Can be made to lift 
24 ft. Works with high or low steam pressure. Works with 

x hot or cold water. Forces the water into the boiler considerably 
above boiling point, thereby increasing the durability of the boiler. 

IS STARTED BY SIMPLY TURNING ONE LEVER. 

SUPPLIED TO 

Belfast, 
Church. 

Deptford. 

Dublin. 

Glasgow. 
I > 

» > 

Hebburn. 

Corporation Gas Works 

Foxhillbank Printing 

Co. 
Mr. A. J. Dickinson. 

R. Wheen & Sons. 

A. Guinness, Sons, & 

Co. 
Lloyd’s Proving House, 

P. & W. McClellan. 

A. Stephens & Sons. 

Stevenson & Co. 

Tharsis Sulphur Co. 

Leeds. 
Lincoln. 
London. 

Polmont. 

Sittingbourne. 
Sunderland. 
Widnes. 

Corporation GasWorks. 

Messrs. Robey & Co. 
May & Baker. 

Merryweather & Sons. 

Victoria Graving Dock 

Co. 
Nobel’s Explosive Co., 

Lim. 
Mr. E. Lloyd. 

The Ford Works Co. 
Gaskell, Deacon, & Cj 
Jas. Muspratt & Sons. 

Price Lists and Testimonials on Application 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE 
RED OXIDE 

OXYCHLORIDE, 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonite, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers , 

Bromides, 

Iodides , 

Scale and Granular Pre¬ 

parations, 

Sulphide of Sodium. 

30, 
Pure Photographic Chemicals of every kind. 

MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON. 

BISULPHIDE OF CARBON". 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C. 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

2 
m 

-< 
o 
33 

BECKER’S STUDENT’S BALANCE, in polished mahogany 
glass case, slidingfront.counterpoised, to carry 30grammes 
in each pan and turn to i milligramme.nickel plated pans £2 10 

Ditto, ditto,in mahogany glass case, polished black.£2 i 

Sole Agents for England, Ireland, and Wales:— 

T0WNSON & MERCER. 

Becker’s Complete Lists forwarded by post on receipt of id. stamp 
or free on application 

^JR. J. S. MERRY, 

ASSAYER AND ANALYTICAL CHEMIST 

SWANSEA, 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF’S BOTTLES 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS. 

And every description of Stoneware for Chemical Purposes, __ 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

FIRE-STANDING GOODS. 
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(Dr. Bernays’s Patent.) 

Tv?-EI>tTENW F*lter combines important improvements in construftion 
which havebeen effetted by Messrs. Doulton & Co., in conjunftion with a valuable invention 
made by Dr Bernays, Professor of Chemistry at St. Thomas’s Hospital: Publ c Analyst" 

Chemist to the Kent Water Works, &c., &c., &c. analyst, 

NEW SHOW ROOMS, ALBERT EMBANKMENT, LAMBETH S.E 
Depots :-Granville St., Birmingham; 100, Soho St., Liverpool; and 6, Rue de Paradis Poissoniere, Paris. 

WILLIAM AND WILLIAM T. FIELD. 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adaptedfor 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c., 
&c. Prices and samples on Application. 

TESTIMONIAL 
“We have used the Blue Staffordshire Brick or Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years 
during which time they have given great satisfaftion. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

TvT ANCHESTER. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS 
And Every Requirement for Works’ or School 

Laboratories or Private Students. 

Illustrated Price Lists on application. 

FACTORIES. 

Reddish and Bradfoid, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

Pure Carbolic Acid, Cryst. at 420 

, ,, do. Hydrateof 
Medicinal do. Cryst.at 35“ 
Commercial do.No. i ,, 3c1 

,, do. 2 ,, 291 

. do. 3 ,, I2‘ 

do. 4 liquid at o' 

CHARLES LOWE & CO., 
(Established i860.) 

MANUFACTURERS OF 

» » T 1-— — ’ w ’ 

Carbolic Acid Disinfecting Powder 

2 C. I Discovered 
I by C.Lowe 

c. 
c. 
c. 
c. 
c. 

Carbolic Acid 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

Cresylates of Soda,Potash , 

Zinc, Iron, and Alumina. 

TOWN OFFICES : 

43, Piccadilly, 

MANCHESTER, 

GOLD MEDAL PARIS, 1878. 

Glycerine Benzol (Cryst ). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid) 
Cake and Solution. 

Late JOHN CLIFF & Co. 
JOHN CLIFF, Formerly STEPHEN GREEN.! OLD QUAY, 

iTOKEWARE MANUFACTURER, j* IMPERlAj^ POTTERIES, J RUNCORN.. 

London: Printed and Published for the Proprietor by Edwin John Uavey, at the Office, Boy Court, Ludgate Hill. EC 
December 23, 1881. b ’ 
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Chemical News 
AND 

JOURNAL OF PHYSICAL SCIENCE 
Wm. Cwokdes%.R.sl (WITH WHICH IS INCORPORATED THE ‘'CHEMICAL GAZETTE”) [Thirty-EightYears. 

Vol. 44.—No. 1153.] cr°fsyeriged! Friday, December 30, 1881. Registered as ['Price, 4d. 
a Newspaper. LPost Free, 4|d. 

CONTENTS. 
Articles:— Page 
On /3-Lutidine, by C. Greville Williams, F.R.S. 307 
Detection of Oleomargarine, by P. Casamajor.  309 
Chemical Methods for Analysing Rail-Steel, by Magnus Troilius 310 
An Apparatus for the Distillation of Mercury in vacuo, by Arthur 

W. Wright.   311 
Manchester Literary and Philosophical Society. 213 
Notices of Books.—Handbook of the Collection Illustrative of 

the Wild Silks of India in the Indian Section of the South 
Kensington Museum—A Study of the History and Meaning of 
the Expression “ Original Gravity ” as applied to Beer, Worts, 
and Distillers’ Wash.314 

Correspondence.—Kekule’s Theory. 315 
Chemical Notices from Foreign Sources. 315 
Miscellaneous..—Society of Arts . 316 
Meetings for the Week. 316 

CAPPER PASS AND SON, BRISTOL, 
ARE BUYERS OF 

LEAD ASHES, SULPHATE OF LEAD, 

LEAD SLAGS, ANTIMONIAL LEAD, 

COPPER MATTE, TIN ASHES, &c., 

and DROSS or ORES containing 

COPPER, LEAD, AND ANTIMONY. 

A Working Foreman Wanted in a Naphtha 
** and Benzol Fadtory. Must be a steady man, and have a good 
charatter.—Address, with full particulars, to B. A., Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

anted, a Regular Supply of Commercial 
’ ' Caustic Potash.—State strength, brand, and price to “ Sann 

Mollis,” Chemical News Office, Boy Court, Ludgate 
London, E.C. 

1 Sapo 
Hill, 

phosphate of Alumina for Sale, about 10,000 
Tons.—Apply to Edward James, 19, Barforth Road, Peckham 

Rye, S.E. 

gAINT PAUL’S SCHOOL. 

About EIGHT SCHOLARSHIPS will be awarded next Term.— 
For information address Clerk to the Governors, Mercer’s Hall, E.C. 

gERNERS COLLEGE of CHEMISTRY- 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 3 a.m.and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c., conducted. 
Prospectuses and full particulars on application to Prof. Gardner 

at Berners College, 44. Berners-street W. 

NON-MAGNETISABLE WATCHES. 
WATCHES which cannot be “ MAGNETISED,” constructed 

at the recommendation of W. Crookes, Esq., F.R.S., and as exhibited 
at the Electrical Exhibition, Paris. 

E. DENT & CO., Makers of the Primary Standard Timekeeper of 
the Royal Observatory, Greenwich. 

Only Addresses:—61, Strand, and 34, Royal Exchange, London, 
N.B.—Watches can be converted to this plan. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. yd. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

THE JOURNAL OF SCIENCE 
for JANUARY (Pric^ is. 6d.), includes— 

The Law of Evolution: Is it General ? 
Disunion in the Camp. 
Phrenology and Animal Psychology. By J. W. Slater. 
The Principles of Magnetism. By Charles Morris. 

Analyses of Books. Correspondence. . Notes. 
Index, Title-page, See,, to Vol. III. 

London : 3, Horse-Shoe Court, Ludgate H ill. 

NOTICE. 

T LEVINSTEIN & CO., of MANCHESTER, 
• being informed that statements are circulated amongst their 

customers to the effedt that the sale and use of their dye 

ROCCELLINE 
constitutes an infringement of a patent of the BADISCHE ANILIN 

*AND SODA FABRIK, advertised by them, as numbered 786, and 
dated 25th February, 1878, for a colour called FAST RED, instrudt us 

To give Notice 
that these statements are devoid of any foundation, and to state that 
Messrs. I. LEVENSTEIN & CO. will guarantee any customer 
purchasing their 

ROCCELLINE, 
and effectually protect them against any proceedings whatever in 
respedt of the sale and use of such dye. 

Dated the 2nd of December, 1881. 

A. and G. W. FOX, Solicitors, 
Princess Street, Manchester. 

THE CHEMICAL NEWS 
AND 

JOURNAL OF PHYSICAL SCIENCE. 

Published every Friday. Price 4d. Annual Subscription, post free 
including Indices, £1. 

CHARGES FOR ADVERTISEMENTS. 

Fivelines in column (about 10 words to line' 
Each additional line ... 
Whole column .. ..... 
Whole page. 

£ s. 
0 3 
0 0 

I 15 

3 o 

d. 
6 
6 
o 
0 

A reduction made for a series of insertions 

Cheques and Post-Office Orders, crossed "London and County 
Bank,” payable to the order of William Crookes. 

BOY COURT, LUDGATE HILL, LONDON, E.C, 
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COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

F. E. BECKER & CO., 
Wholesale Exporters, Importers, and Manufacturers, 

34, Maiden Lane, Covent Garden, London, W.C., 
Beg to recommend to Professors of Universities, Colleges, and Schools, Analysts, Dealers, and others 

their well-assorted, and large stock of every description of 

Chemical and Physical Apparatus, Pure Chemicals, &c. 
NEW ILLUSTRATED PRICE LIST ON APPLICATION. 

UNIVERSAL 

THE BEST FILTER-PRESS ON THE MARKET, 
1300 

Filter presses 
in use ENGINEERS AND IR0NF0UNDERS 

Made in Wood, Iron, Bronze, or Lead, for the Filtration or Separation of Liquids from Solid 
!*• MfUk AH lAliUtAlli nilftAklMAMi . f AH M U|Aa||Sh/1 rtf Ikfi UHoN rs, with or without attachment/ for the perfect washing of the latter, 

MAWSON & SWAN, 
LABORATORY OUTFITTERS, 

IMPORTERS * MAKERS OF PHILOSOPHICAL INSTRUMENTS, 
CHEMICAL, ELECTRICAL, AND OTHER APPARATUS- 

MAWSON & SWAN have an extensive assortment 
of all kinds of Chemical and Scientific Apparatus, Pure 
Chemicals, and Reagents. 

Sole Agents for the sale of Bunge’s Celebrated Balances 
and Weights of Precision. 

13 & 15< MOSLEY STEEET' 

NEWCA&TIE-ON-TTNE. 

TOWNSON& MERCER, 
Sg, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadtuiers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 

TOWNSON & MERCER'S COMPLETE CATALOGUE oi 
Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d., 
post free. 

Oilicates of Soda and Potash in the state of 
Soluble Glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the Manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
Street E.C., who hold stock ready or delivery 

S ULPHUROUS ACID. 

SULPHITES AND BISULPHITES OF 

SODA AND LIME. 
MAKERS: 

A. BOAKE & GO., 
STRATFORD, LONDON, E. 
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EGLINTON 

«!• 
Ill 

ALUM CLAY 

(Similar to, but containing Less Iron than, 

BAUXITE). 

THE EGLINTON CHEMICAL COMPANY, Limited, 

Who were the first to introduce this substance to the notice of the Alum Trade, 

having shipped their first cargoes of about 200 tons in April, 1875, are now supplying 

it largely to Alum Manufacturers in this country and in America, Germany, and 

Russia, for the manufacture of Potash Alum and Sulphate of Alumina. 

ANALYSIS OF DELIVERIES. 

Dried at 2120 F. 

Extra Quality. First Quality. Second Quality 

Alumina . ... 65*00 p. ct. 52*37 p. ct. 43*41 p. Ct. 

Peroxide of Iron ... 0*50 „ 1*29 „ r8i „ 

Silica, &c. ... ... 4*50 „ 19*24 „ 34*35 » 

Water of combination ... 30*00 „ 27'13 » 20*52 „ 

100*00 100*03 100*09 

Being Shipowners, THE EGLINTON CHEMICAL CO., Lim., can guarantee 

regular delivery as may be required, and are prepared to quote a price f.o.b. at their private 

Harbours at Glenarm and Ballintoy; f.o.b. at Larne or Belfast; or delivered at Buyers’ 

Works, in bulk or in bags, ground or unground. 

WILLIAM J4 A. DONALD, 
Secy, and Com. Man. 

29, St, Vincent Place, Glasgow. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 2120 F. 
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Gertrude (extra qual.) 

.... 59*00 
0-47 

18*00 

Alumina. 
Peroxide of Iron . 
Silica. 
Titanic Acid. 
Lime, Magnesia, Potash, Soda, 

Sulphuric Acid. 
Combined Water. 22*30 

and 
0*23 

1st Quality. 2nd Quality. 

53'83 52*00 to 
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8*67 12*00 , CJ 
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MILLS are situated very 
and adjacent to Railways 
Ports, from either of which 

100*00 

Our MINES, DRYING KILNS, and GRINDING 
close to the Shipping Ports of BELFAST and LARNE, 
running alongside both Steamers and Sailing Vessels at both 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established 1798. BAILEY’S PATENT HOT-AIR ENGINE. 
ROBERT DAGL1SH & CO., 

ENGINEERS, BOILER AND BRIDGE 
MAKERS, MILLWRIGHTS, 

BRASS AND IRON FOUNDERS. 

Manufacturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or'anv required power,for Irrigating, Draining, Mining, Rolling Mills, 
of*Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 

MBlack-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. , 
Compressing-Engines for Collieries, Iron Works, and Weldons 

Patent Bleac’ning-Powder Process. . 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycenne, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other 1 urposes. 
pyrites Burners for Irish, Isorwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 

Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycenne and 

^ Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. , _ T , 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’* 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

ONE HORSE POWER 

ROR FUEL 
PENCE 

PUMPING 
FOR 

1PENNYA 

Made from J to 5 horse-power. 561bs. of coke will keep a i-horse 
going 12 hours. 1000 galls, of water lifted 50 feet high for a penny. 

NO BOILER. NO DANGER. 

Awarded Prize Medal by the chief Societies. 

SOLE MAKERS— 

W. H. BAILEY & Co., Albion Works, Salford, Manchester 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phtemx Chemical Works Ironbridge. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELENS ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

Xj-iLUNTG-A-STIIKcIE 

OILICATE OF SODA, Solid and in Solutions 
V-J of Various Degrees of Concentration : thefinest quality ob¬ 
tainable, and especially adapted for the use of Soap Makers and 
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SELENIUM AND ITS APPLICATIONS TO THE 

PHOTOPHONE AND TELEPHOTOGRAPHY* 

By SHELFORD BIDWELL, M.A., LL.B., M.R.I. 

Before entering upon my subject, I must claim your in¬ 
dulgence upon two grounds. A week ago I had not the 
remotest idea that I was to have the honour of addressing 
you here this evening; the time which I have had for pre¬ 
paration has, therefore, been exceedingly limited. In the 
second place, it is my desire (in accordance with the 
traditions of this Institution) not merely to give a descrip¬ 
tion of the experiments in which I have for the last few 
months been engaged, but, as far as possible, to reproduce 
them before you. N ow,these experiments are mostly of a very 
delicate nature. In the quiet of a laboratory—where time 
is practically unlimited, and where an operation, if it 
should faih at first, may be repeated an indefinite number 
of times—success is tolerably certain to be finally ob¬ 
tained ; but in exhibiting delicate experiments before an 
audience, one is working under the most unfavourable 
conditions, and, in case of failure in the first instance, the 
attempt cannot generally be repeated. Moreover, the 
substance with which we are chiefly concerned, selenium, 
is apparently extremely capricious in its behaviour. This 
appearance is, of course, really due to our present ignor¬ 
ance of its properties; but the fad remains that, on ac¬ 
count of the great uncertainty of its adion, it is a very 
difficult substance to deal with. 

Selenium is a rare chemical element which was 
discovered in the beginning of the present century. In 
many of its properties it closely resembles sulphur, and, 
like sulphur and some other substances, it is capable of 
existing in more than one form. 

The ordinary form is that called vitreous. .Selenium in 
this condition is as absolutely structureless as glass, and 
in appearance resembles nothing so much as bright black 
sealing-wax, with, perhaps, somewhat of a metallic lustre ; 
its real colour, however, when seen in thin films, is ruby 
red, Its melting-point is a little higher than 100° C. In 
its second modification selenium is crystalline. When in 
this form its surface is dull, its fradure is metallic (not 
unlike that of cast-iron), its colour is grey or leaden, and 
it is quite opaque to light; its melting-point also is con¬ 
siderably higher, being 2170 C. 

Vitreous selenium, if melted and kept for a certain 
length of time at a temperature between its own fusing- 

* A Paper read before the Royal Institution of Great Britain, 
Friday, March 11, 1881. 

point and that of crystalline selenium, will crystallise; 
and I think I am right in saying, from casual observation, 
though I have made no experiments to verify the point, 
that the length of time necessary forcrystallisation depends 
upon the degree of temperature, being proportionately 
shorter as the temperature approaches 2170 C. 

Vitreous selenium is an exceedingly bad conductor of 
electricity; it is, indeed, an almost perfect insulator. 
Crystalline selenium is a moderately good conductor, and 
it possesses this very remarkable property, which has been 
utilised in the photophone and other inventions, that it 
conducts better in the light than in the dark, the change 
in its resistance to the passage of a current of electricity 
through it varying, according to Professor W. G. Adams, 
as the square root of the illuminating power. 

Let a galvanometer be connected to the two poles of a 
battery by means of two copper wires. The passage of a 
current of electricity will at once be denoted by the deflec¬ 
tion of the magnetic needle ; or, if a little mirror is at¬ 
tached to the needle, and a beam of light be reflected from 
it upon a scale, the movement of the spot of light will 
indicate the movement of the needle. Let, now, one of 
the wires be cut, and the two ends be joined together by 
a piece of crystalline selenium. The spot of light will 
again move, but its deflection will be very much less than 
it was before, showing that the resistance of the selenium 
is very much greater than that of the wire. Moreover, if 
the piece of selenium be alternately exposed to and 
screened from a beam of light, the deflection will be greater 
when it is in the light than when it is in the dark, showing 
a corresponding variation in its resistance. This remark¬ 
able property of selenium was first announced and ex¬ 
hibited by Mr. Willoughby Smith in 1873. But the effects 
produced by the simple arrangement which I have just 
described are small, and very delicate instruments are re¬ 
quired for their observation. 

Since that date several devices have been proposed for 
exaggerating the effect, but they all depend upon the faCt 
that the amount of the variation increases with the extent 
of the selenium surface aCted upon. It has lately been the 
fashion to call these arrangements “ cells,” which, in most 
cases at all events, seems to be a very inappropriate name. 
It has been suggested that they should be termed 
“ rheostats,” a name which well expresses the purposes 
for which they are generally used, and is less likely to lead 
to confusion than the other. In deference to custom, 
however, I shall call them by the usual name. 

The simplest selenium cell which could be devised 
would be made by placing two short pieces of copper wire 
parlalel to each other, and very near together, and coq- 
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netting them by a narrow strip of selenium. The effett 
produced by light is increased by lengthening this arrange¬ 
ment. We might go on increasing the wires with ad¬ 
vantage until they were io or 12 feet long or more, every 
additional inch of length producing an increase of “ sensi¬ 
tiveness ” as it is called. But a cell of this length would 
be cumbersome and unwieldy to use, and in fatt could 
hardly be lifted without being destroyed. Dr. Werner 
Siemens therefore adopted the device (among others) of 
coiling up the wires so as to form a double spiral, and thus 
made a convenient and portable cell of great sensitiveness. 
But it is very difficult indeed, as I know by experience, to 
produce these double wire spirals of any considerable size 
without the two wires touching one another at some point. 
After many attempts I succeeded in producing spiral cells 
about | inch in diameter, but I found it impossible to ex¬ 
ceed this size, and as it was not large enough I adopted 
a simple and very effettive variation of Siemens’s method, 
which I believe has not been previously suggested. A 
copper wire is wound after the fashion of a flat screw 
around a narrow slip of mica, the threads of the screw 
being about i-i6th inch part. Beside this wire, and at a 
distance of i-32nd inch from it, a second wire is wound in 
exattly the same manner, each of its turns coming midway 
between two consecutive turns of the first. Care is taken 
that the two wires do not touch each other at any point. 
Over one surface of the mica a film of melted selenium is 
spread, and after being worked smooth and uniform it is 
crystallised. By this means the two wires are connected 
with each other through half their entire length, by a series 
of very narrow strips of crystalline selenium. 

Fig. i. 

Mica Plate, wound with Two Copper Wires ready for 
Selenium Coating. 

I have here a tiny selenium cell which has been con- 
strutted in this manner. Each wire makes about six turns, 
and the area of the selenium upon its surface is about half 
that of a threepenny piece, its thickness not much exceed¬ 
ing that of a sheet of ordinary note-paper. Its resistance, 
though it is very high relatively to that of good conduttors, 
is, compared with anything of the kind that I had ever 
seen before, remarkably low, and its sensitiveness to light 
is great. When a bat’s-wing gas flame is held at a 
distance of 3 inches from it, its resistance is less than 
one-third of that which it measures in the dark. Larger 
and more carefully construtted cells, of course, show better 
results. No form, however, that I have tried (and I have 
made several dozens) has in my hands been superior to 
that of a double flat screw. 

When cells are to be made of any considerable size, the 
labour of winding on the wires with sufficient regularity is 
very great. By the help of a lathe this difficulty may be 
reduced to a minimum. The method of proceeding is 
this :—A cylinder is turned of hard wood, of length and 
diameter slightly greater than that of the proposed cell. 
This cylinder is cut longitudinally into two equal parts, 
and between the two semi-cylinders thus formed a slip of 
mica is placed sandwich-like. The ends are secured with 
screws, and the whole is smoothed down in the lathe. 
When the edges of the mica are quite flush with the sur¬ 
face of the wood, a screw of from thirty to forty threads to 
the inch is cut upon the cylinder. On removing the mica 
from the wood its two edges are found to be beautifully 
and regularly notched. The first wire is then wound into 
alternate notches, and the second into the others. 

I will throw upon the screen the image of a slip of mica 

with the two wires wound upon it, and ready for the re¬ 
ception of the selenium coating. It will be seen that the 
turns are perfectly regular, and close as the wires are to 
each other they do not touch at any point. (Fig. x.) 

The next step is to apply the selenium, and to do this 
properly is an operation which requires a certain amount 
of prattice and patience. The mica is heated to a tem¬ 
perature slightly above 217° C., and melted selenium is 
spread over its surface as evenly as possible with a metal 
spatula. The cell is then cooled, and its surface should be 
smooth and lustrous. Before you is an embryo cell which 
has reached this stage of its preparation. The selenium 
being still in the vitreous condition, is a perfett insulator, 
and when the cell is connetted in circuit with a battery 
and a refletting galvanometer, the spot of light is found 
to be absolutely motionless. I now propose to crystallise 
the selenium in your presence. The mere crystallisation 
occupies a very short time. It is only necessary to place 
the cell upon a brass plate, and raise it by means of a 
Bunsen burner to a temperature somewhat below the 
fusing-point of crystalline selenium. The method de¬ 
scribed by Professor Adams in his classical paper published 
in the Philosophical Tratisactions, is entirely different. 
He heated a bucket of sand by placing in it a red-hot iron 
ball. At the expiration of an hour he removed the ball, 
and placed in the heated sand his pieces of vitreous 
selenium, wrapped up in paper. After remaining for 
twenty-four hours, the selenium was generally found to 
have attained the crystalline form, and the resistance of 
some of his specimens thus prepared was far lower than 
that of any which have been made by myself. Their sensi¬ 
tiveness, however, does not appear to have been great. 
The method of crystallisation which I generally adopt, 
and which is due to Prof. Graham Bell, has at all events 
the merits of simplicity and rapidity. In two or three 
minutes the whole surface of the selenium film becomes 
dull and slate-coloured, and if, when the cell has attained 
this condition, it be removed from the hot metal plate, I 
have little doubt that on testing it with a galvanometer, 
it will be found to condutt elettricity and to be sensitive 
to light. (Exp.) According to Prof. Graham Bell, 
nothing more is necessary for obtaining the greatest 
degree of sensitiveness. The old-fashioned process of 
long heating and slow cooling may, he says, be altogether 
dispensed with. In this matter my experience differs 
entirely from his, for I find that cells which have been 
kept for some hours at a temperature just below the point 
of fushion, and then allowed to cool very gradually, are 
vastly more sensitive to light than those which have not 
been thus annealed. 

The following table shows the resistances in the dark 
and under different degrees of illumination, of a few cells 
taken from my stock. The resistance of No. 6, when ex¬ 
posed to a lime light at 10 inches, is less than one-fiftieth 
of its resistance in the dark. 

Resistances in Ohms. 
Gas Jet at 

Cell No. In Dark. f— JL 
12 Inches. 6 Inches. 3 Inches Lime Light 

4 400,000 190,000 150,000 80,000 at 10 inches. 
6 290,000 80,000 54,000 29,000 5,700 

7 430,000 160,000 110,000 64,000 
With Alum 

9 87,000 52,000 42,000 33.000 Cell. 
IO 62,000 32,000 26,000 17,000 14,000 
II 100,000 63,000 50,000 33,000 24,000 
12 22,700 9,100 6,600 4.500 — 

It is an interesting question, which of the coloured 
components of white light has the greatest power in 
effetting these changes in the resistance of selenium ; or, 
again, whether the effett is produced by light at all, or is 
due simply to heat. Captain Sale came to the conclusion, 
on moving a piece of selenium through the solar spettrum, 
that the maximum effett was produced at or just outside 
the extreme end of the red, at a point nearly coinciding 
with the maximum of the heat rays. Prof. Adams per- 
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formed the same experiment with the spedtrum both of the 
6un and of the eledtric light, and found that the adtion on 
the selenium was greatest “ in the greenish yellow and in 
the red portions of the spedtrum.” The greenish yellow 
is the point of maximum illumination, which is a remark¬ 
able fadt ; but his words seem to imply that there was a 
second maximum in the red. The violet and the ultra¬ 
violet rays, he says, produced very little, if any, effedt. In 
consequence of the discrepancies in these results, I deter¬ 
mined to repeat the experiment for myself. The source 
of light which I used in the first instance was an oxy- 
hydrogen lime light, and the spedtrum was formed with a 
bisulphide of carbon ptism. The experiment was repeated 
six times, and three different selenium cells were used. 
The results were precisely the same in every case, and 
proved in the most marked manner that the greatest in¬ 
fluence occurred in the boundary-line between the red and 
the orange ; thus differing completely from the results ob¬ 
tained both by Capt. Sale and by Prof. Adams. More¬ 
over, the resistance when the selenium cells were placed 
in the ultra-red, 2 inches beyond the limits of the visible 
spedtrum, was in every case lower than when it was in the 
blue, indigo, and violet. But even in the ultra-violet the 
resistance of the cells was lower than when they were 
quite removed from the spedtrum. 

My friends, Mr. Preece and Mr. W. H. Coffin, who were 
present during these experiments, suggested that it would 
be desirable to vary them by making use of different 
sources of light, and different methods of dispersion ; and 
a few days afterwards, by the great kindness of Mr. 
Norman Lockyer, they were repeated in Mr. Lockyer’s 
laboratory by Mr. Preece and myself with the eledtric light 
and a magnificent diffradtion grating. Nine experiments 
were made with three cells, and the results were as abso¬ 
lutely concordant as those which we had previously ob¬ 
tained ; but they all concurred in placing the maximum at 
the extreme edge of the red, thus agreeing with Captain 
Sale’s observations. One other remarkable effedt must be 
noticed. In the case of a single cell—that which I 
distinguish as No. 6 — with which three experiments 
were made, a second maximum was observed in every 
case in the greenish yellow, though the effedt was about 
20 per cent smaller than at the extreme red. The eledtric 
light, however, is from its great unsteadiness most un¬ 
suitable for experiments of this nature, and since r.o such 
exceptional phenomenon was ever observed before or since, 
I am inclined to believe that, by a coincidence which, 
however remarkable, is by no means impossible, the light 
happened to be unusually intense just on the three occa¬ 
sions when this particular cell was in the greenish yellow. 
A third series of experiments made with a gas flame and 
a bisulphide of carbon prism agreed with the first in 
placing the maximum at the orange end of the red. Many 
more combinations of sources of light and dispersion re¬ 
main to be tried, but time for these and for innumerable 
other experiments which have suggested themselves has 
hitherto been wanting : for an operation which may be 
described in a dozen words not unfrequently requires as 
many hours for its performance. 

(To be continued.) 

NOTE ON THE SPECTRUM OF SODIUM.* 

By CAPTAIN ABNEY, R.E., F.R.S. 

On examining the spedlra of different metals, there is one 
point which is striking in the extreme, viz., the absence of 
any very marked lines in the region between \ 7000 and 
X 7600, which latter number we may take as the visible 
limit of the spedtrum. With the exemption of the well- 
known pair of lines of potassium I am not aware that any 
lines in spedlra, which have been carefully studied, have 
been found below this limit, though recently in the 

spedlra of some of the rarer earths some few lines have 
been recorded. Having photographed the bright line arc 
spedlra of several metals, it appears, so far as examination 
has been made, that only those which can be volatilised 
at a low temperature have any lines in the ultra-red. 

Sodium is an example of this. It has a pair of lines 
at wave length of about 8187 and 8199 of an intensity of 
about 3, taking the intensity of D lines as 10. It will be 
noted the difference in wave-length between this pair is 
greater than that of the D lines. They do not seem to 
have any corresponding dark lines in the solar spedtrum, 
though there are three faint lines which lie close to that 
wave-length. 

In the calcium spedtrum there are a pair of very faint 
lines which lie between X 8500 and 8600. These exadt 
wave-lengths have not at present been determined. 

Iron, cobalt, nickel, copper, magnesium, and potassium 
have, up to the present, given negative results, but will 
be examined again. 

ON THE ABSORPTION OF GASES BY SOLIDS.* 

By J. B. IIANNAY, F.R.S.E., F.C.S. 

During the progress of the investigations which I have 
from time to time had the honour of bringing under the 
notice of the Royal Society, I have again and again 
noticed the apparent disappearance of gases inclosed in 
vessels of various materials when the disappearance could 
not be accounted for upon the assumption of ordinary 
leakage. After a careful examination of the subjedt I 
found that the solids absorbed or dissolved the gases, 
giving rise to a striking example of the fixation of a gas 
in a solid without chemiical adtion. 

In carrying out that most troublesome investigation, the 
crystalline separation of carbon from its compounds, the 
tubes used for experiment have been in nine cases out of 
ten found to be empty on opening them, and in most 
case's a careful testing by hydraulic press showed no 
leakage. The gases seemed to go through the solid iron , 
although it was 2 inches thick. A series of experiments 
with various linings were tried. The tube was eledtro- 
plated with copper, silver, and gold, but with no greater 
success. Siliceous linings were tried—fusible enamels 
and glass—but still the tubes refuse to hold the contents. 
Out of thirty-four experiments made since my last re¬ 
sults were published, only four contained any liquid or 
condensed gaseous matter after the furnacing. I became 
convinced that the solid matter at the very high pressure 
and temperature used must be pervious to gases. This I 
find to be the case, and to a very remarkable extent. I 
am still investigating this matter, but as I have so much 
on hand it may be some time before I can finish the work, 
so I wish to place on record the results so far as I have 
proceeded. I find that glass, when at a temperature of 
about 200°, absorbs a large quantity of gas when the 
latter is under a pressure of 200 atmospheres. Oxygen 
and carbon dioxide have been used, and have been found 
to be largely absorbed, and on cooling the glass under 
pressure the gas is retained permanently fixed. So much 
is absorbed that, on quickly raising the temperature to 
the softening temperature of the glass, the sudden escape 
of gas drives the glass into foam. On slowly raising the 
temperature and retaining it at 300°, most of the absorbed 
gas is given off without any visible adtion. 

The frothing up of the glass by the outrush of gas is 
very striking. Other silicates, and also borates and phos¬ 
phates, absorb gas, especially carbon dioxide, under 
great pressure. Metals absorb hydrogen snl some of its 
compounds with carbon. As the treatment of quantities 
of matter sufficient for analysis at these high pressures 
and temperatures is a matter of great difficulty, the 
majority of experiments being failures, the work proceeds 

* A Paper read before the Royal Society, June 16,1881. * A Paper read before the Royal Society, June 16,1881. 
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but slowly; but I hope during the summer and autumn to 
be able to elucidate the subject quantitatively, when I 
shall detail the results to the Society. 

ESTIMATION OF CARBONIC ACID. 

By T. S. GLADDING. 

The following apparatus for the estimation of C02 by 
absorption has been used in our laboratory for several 
years, and has proved itself indispensable on account of its 
great convenience and accuracy. 

It consists of the ordinary generating flask, followed by 
an empty U-tube, to retain condensed water-vapour; this 
is succeeded by four potash bulbs of the Geissler form. 
The first of these contains concentrated H2S04 to dry the 
gas. The next two contain potash solution, of sp. gr. i‘27, 
for absorbing the C02; the last contains concentrated 
H2S04 to absorb the moisture taken up from the potash 
solution. Then comes a U-tube containing soda-lime and 
serving as a guard. 

The last three Geissler bulbs constitute the weighable 
portion of the apparatus. Perfectly dry air, plus C02, 
enters these and perfectly dry air alone escapes. The in¬ 
crease in weight gives the amount of C02. 

The advantages of this apparatus are:— 
1. The superiority of concentrated H2S04 over CaCl2 

as a drying agent on account of (a) its greater thoroughness ; 
(6) its non-absorption of C02, as is the case with CaCl2, re¬ 
quiring its previous saturation by a current of the gas ; and 
(c) its greater cleanliness and simplicity of renewal, which 
takes but a moment, and is necessary only at long 
intervals. 

2. The rapidity with which an analysis may be made. 
The bubbles of gas may pass at the rate of five per second 
with perfect safety, and an analysis including all weighings, 
and a final aspiration of four or five litres of air be com¬ 
pleted in less than two hours. 

3. The large quantities of substance that may be used 
and the consequent increase of accuracy attained. Five 
grms. of bicarbonate of soda may be used as safely as one 
grm. in the old form, and duplicates easily agree within a 
few hundredths of a per cent. An analysis of Iceland 
spar, taking 5 grms., gave 43-97 per cent. 

A strong aspiration must be maintained from the be¬ 
ginning of the analysis, the flow of gas being regulated by 
a screw-clamp placed before the generating flask. 100 c.c. 
of water are added to the carbonate, and then normal HC1 
to slight excess. Not a trace of HC1 is carried over on 
boiling. All the corks are of soft rubber, and black rubber 
tubing is employed for connections. 

55, Fulton Street, New York. 

CHEMICAL AFFINITY AND ATOMICITY.* 

By WILLIAM DURHAM, F.R.S.E. 

Though the theory of “ valency ” or “ atomicity ” has 
done good service to chemistry, and clearly enough ex¬ 
plains many chemical combinations, yet it is very gene¬ 
rally admitted that it is defective and fails to account lor 
many observed faCts. In this theory, hydrogen being 
taken as possessing unit of valency, the elements are 
divided into groups according as they combine with one, 
two, or more atoms of hydrogen, or other similar element, 
and are classed as monatomic, diatomic, &c., or shortly, 
monads, dyads, &c. This arrangement may be illustrated 
by such compounds as hydrochloric acid, water, and 
ammonia— 

H 

H—Cl H—0—H H—N—H 
Where hydrogen and chlorine are monads, oxygen a dyad, 

* Abstract of a paper read before the Royal Society of Edinburgh. 

and Atomicity. ' {CH5“Tyc^NEws, 

and nitrogen a triad. There are many examples, however, 
of elements of one class acting as if they belonged to 
another. Cl, for example, a well established monad, forms 
with silver, Ag, another monad, a compound, Cl2Ag4, in 
which both cannot b'z monads. With this latter element, 
Ag, oxygen forms a compound, OAg4, in which the 
oxygen must aCt as a tetrad. Nitrogen forms NH4C1, 
in which it appears to aCt as a pentad and so on. Then, 
again, there are whole series of compounds of which no 
satisfactory account can be given, such as the double chlo¬ 
rides, PtCl42KCl, PtCl42NaC16H20. In the former of these 
we have one tetrad atom united to eight monads, and in 
the latter, in addition to this, there are six molecules of 
water fixed on. Many other cases, equally difficult of 
explanation, might be given. Various hypotheses have 
been brought forward to account for these anomalies, none 
of which seem to me satisfactory. 

The whole difficulty seems to be in the assumption that 
chemical affinity aCts in atomic indivisible units. Because 
matter is atomic in its structure it seems to have been 
assumed that the chemical affinity associated with these 
atoms must also aCt as an indivisible unit. Let us take 
a simple case : nitrogen, usually considered a triad, forms, 
as we have seen, the compound— 

H 

H—N—H 

/\ 
H Cl 

in which it aCts as a pentad. Now, in this formula this 
difficulty at once presents itself. We have here chlorine, 
which usually has such an intense affinity for hydrogen 
and such a weak affinity for nitrogen, represented as 
directing all its energy towards the nitrogen and having 
no effeCt on the hydrogen whatever, and this, too, when in 
such close contact as the atoms must be in a molecular 
state. 

Now, let us get rid of this idea of affinity acting in an 
atomic fashion. Suppose chlorine to have affinity equal 
to one and nitrogen equal to three, but capable of being 
spread out, and see how the compound would be repre¬ 
sented. We should have the nitrogen spreading out its 
affinity over the 4 atoms of hydrogen, giving, on the 
average, f to each; similarly, the chlorine would give $ to 
each. Therefore the whole affinity acting on each atom 
of hydrogen would bef-f-J=i; conversely, the nitrogen 
would be aCted upon by affinity =3, and the chlorine by 
1, and the whole molecule would be bound together thus— 

Probably, also, the chlorine would aCt on the nitrogen, and 
vice versa to a small extent. This principle, applied to 
the other difficulties, gives the key to unlock all; thus 
the double chloride of platinum and potassium would be 
represented by— 
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Water of crystallisation, &c., it is evident, could be repre¬ 
sented by the same means. 

Then, again, the affinity may ad, not in increasing the 
number of atoms taken up, but in the intensity of the com¬ 
bination. Thus, in the carbon compounds, where every 
addition of CH2 increases the boiling-point and density, 
the affinity = 2 added by every such increase spreading 
itself over the whole hydrogen atoms, increases the inten¬ 
sity of the adion, and draws the whole molecule closer 
together. This does not exclude the idea of the carbon 
atoms ading on one another also. If this spreading 
adion of affinity be admitted we may go a step further. 
Let us take hydrochloric acid in water, which comes very 
nearly to what is called a chemical compound, but not 
quite. Suppose we represent a molecule of each, con- 
neded thus— 

Now, this compound does not exist, because the energy of 
combination is not strong enough ; but suppose we sur¬ 
round the HC1 with numerous molecules of water, H20, 
all ading upon it as represented above, it is manifest it 
would reach a point when the HC1 would be firmly held 
by the water, and, conversely, the water by the HC1. On 
the one side of this point, HC1 would tend to escape, and 
on the other side, water, which we find from experiment 
adually to be the case. Ammonia gas might be repre¬ 
sented similarly— 

dissolved in water. Carrying this idea still further we 
might represent solutions pure and simple in the same 
way. Thus, common salt in water would be— 

That this adion is not fanciful we may see from the be¬ 
haviour of magnesium chloride, MgCl2. This salt dissolves 
readily in water, but cannot be recovered by evaporation, 
because it obstinately retains the last traces of water, 
until at length mutual decomposition takes place, and 
HC1 is liberated, while MgO remains. Now this evidently 
arises from the great affinity of Mg for 0 and of Cl for H, 
as the formula indicates— 

Why not then conclude that this is the explanation of 
solubility, which just means adding more water. This 

also explains the solubility of the salts of the alkaline 
metals, as they all have intense affinity for oxygen, and it 
is significant that the chlorides which are not soluble in 
water, viz., those of silver, mercury, and lead, are those 
metals which have least affinity for oxygen. 

Many other phenomena may be explained on the same 
principle, such, for instance, as the effeds of dilution on 
chemical adion, alloys, solution and occlusion of gases. 
The phenomena of eledrolysis and dissociation support 
this principle also. There are some physical fads also on 
which this view of chemical adion may throw some light. 
According to Regnault, gaseous volume diminishes exadly 
as the pressure increases ; then gradually there is a slight 
inequality, indicating an attradion between the molecules 
of the gas; then, again, this attradion becomes changed 
into a repelling adion. Now, suppose the molecules of 
gas, brought sufficiently near to allow their affinities to 
ad, we should have, according to my idea, a separation of 
the atoms of the molecules and a drawing together of the 
molecules. Suppose the gas was CO, then the carbon of 
one molecule would attrad the oxygen of its neighbour, 
and conversely, this would produce attradion, until all 
the atoms of O and C were at equal distances, when there 
would be no tendency to draw closer; in fad, they would 
be at molecular distances under the circumstances of 
pressure, &c. Now, if we assume that the motion in a 
molecule is revolution round a centre, and if we also 
assume that affinity varies with distance as gravity does, 
then we can easily understand where the repulsion comes 
from. As all the atoms revolve round a centre by com¬ 
pression we increase their angular velocity, and by this 
means we increase also their centrifugal force at a greater 
rate than the affinity increases, and hence the tendency 
to fly out. Andrews’s critical point may be explained in 
the same way. As long as the temperature is above a 
certain point, increasing the pressure only increases the 
angular velocity, but as the temperature diminishes the 
affinity at length is strong enough to establish a new 
position of equilibrium. 

It appears to me, therefore, if we get rid of the idea of 
chemical affinity ading in an atomic indivisible manner, 
we are enabled to explain many difficulties, and to arrange 
in one graduated series many phenomena, hitherto con- 
sidered distind, and to establish a chemical continuity in 
harmony with what we find in all the other operations of 
nature. 

ON THE 

VENTILATION OF HALLS OF AUDIENCE.* 

By ROBERT BRIGGS, 
Member of the American Society of Civil Engineers, 

(Continued from vol. xliii., p. 287.) 

In the arrangement of ventilating and heating apparatus 
for Halls of Audience upon the foregoing type, a few fig¬ 
ures of proportions required may here be stated : 

It having been accepted what number of people are to 
occupy a certain hall—taking the maximum number— 
the total quantity of air needed each minute will be 
derived by a simple multiplication of this number by the 
quantity per person, per minute, which the occupancy of 
the hall demands. That is, for a hall occupied by occa¬ 
sional sessions of one or one and a half hours, say ten feet, 
while for a legislative hall for frequent long sessions, thirty 
feet may not be too large, while proper judgment should 
determine intermediate values for other conditions of 
occupancy. The figures of total quantity of air needed 
each minute being determined, the sedional area of the 
dud, near the fan, is got by dividing this figure by 600.f 

* A Paper presented to the American Society of Civil Engineers, 
January 26, 1881. 

t 600 feet having been stated previously as the desirable rate of now 
of a forced current in a dud per minute. 
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Now, this area is simply that of the periphery of the fan 
multiplied by its width, and as the width of the single fan 
at the periphery is = one-tenth diameter, it follows that 
the area of outlet is =7rD ( = circumference), multiplied by 
•jJjth D (=width)=7rD2 divided by ten. Taking the value 
of 7r ( = ratio of circumference to diameter); making the 
division, and extracting the square root from the figures 
given, it follows that D ( = the diameter of the proposed 
fan) =o-o73 times the square root of the number of feet 
of air to be moved each minute. This rule can be ex¬ 
pressed more simply in algebraic characters, as follows:— 

Q _ ttD 2 
N? = Q; 

600 xo 

Where N = maximum number of persons to be supplied 
with air for ventilation. 

„ q = least quantity of air per person, per minute, in 
cubic feet. 

,, Q = total quantity of air to be supplied, or the 
least quantity in cold weather, also in cubic 
feet. 

,, -Q. =seCtional area of duCt near fan, in square 
600 

feet. 
,, D = diameter of single fan, that is of a fan which 

carries its blades and receives its air on one 
side only, in lineal feet. 

„ ;r=ratio of circumference to diameter. 
Reducing the above equation to give the value of D, 
then :— 

D = o’073 V Q, nearly, 
and for a double fan or one receiving its air on both sides, 
then:— 

$ = 0‘053 V Q, nearly. 

When £> = diameter of double fan, or of one carrying 
blades and receiving air on both sides of the discs, in lineal 
feet. 

The inlet or suCtion air duCt or passage to a fan should 
have, as an absolute necessity to supply the air, 1*4 times 
the area of the outlet or distributing duCt. To compensate 
for resistance of air in passage along the duCts, and yet to 
preserve the smallest efficient areas of distributing duCts 
and branches, the sectional area of such distributing duCts 
or branches, at any given distance from the fan, should be 
increased over what is derived from 

Q_ 
6oo’ 

by adding 0^0025 times (,for each foot of distance, and 
there is required a constant addition of 0^25 (J) a square 
foot, which becomes a necessity to meet the great re¬ 
sistance of small passages. The area of a main duCt at 
any given distance from the fan should be formed by 
computing after this method—the area of each branch, 
which may be considered as trumpet shaped or expanding 
prom the fan to the point of bifurcation (from which point 
the branch may be deemed parallel), and this area is to be 
used when summing up an aggregate of total area of cross 
sections at such distance. 

It may be needful to call attention of those who may 
plan a ventilating apparatus, that the air-duCts must be 
exclusively devoted to their purposes and should not be 
used, or even made so as to be available for passages. They 
may be employed for the lines of supply or return mains 
or distributing pipes, but the duCts should not be en¬ 
croached upon by coil chambers constructed within them. 
Clear, unobstructed, smooth passages, with all angles 
rounded and all corners filled in, and all enlargement 
avoided, should present the least of resistance to the flow 
of air. v 

The foregoing formidable array of rules and data have 
been presented of necessity, for guidance in construction. 
They represent absolute and unalterable conditions in 
forced ventilation, and will enable anyone to design, with¬ 
out mistake, when engaged in making original plans. It 

may be objected that the dimensions of duCts obtained by 
these rules are excessive, nearly to the point of impractica¬ 
bility, but in reply to this it must be stated that they (the 
dimensions) are less by one-half than can be employed for 
ventilating by heated currents alone (which is cold weather 
ventilation only), or for ventilating by exhaust shafts, 
heated in same way to induce currents (which is closed 
window ventilation). The frequent assertion of success 
of self-aCfing (as they are called) ventilating apparatus, 
often confutes itself, when the incompatibility of size of 
duCts is investigated. 

As to the methods of distribution of currents from the 
branch duCts within a hall, and amongst an audience, the 
subject would call for longer discussion than there is room 
now to consider. It will only be said that at the mouth 
of discharge of each branch, baffling boxes must be 
arranged and provided, so that the efflux shall take place 
from an extended surface, at a not greater velocity, within 
one foot of the surface, than two feet per second ; a con¬ 
dition which calls for the area of surface to be ten times as 
great as the sectional area of the branches. And it is 
further required that the direction of afflux should be up¬ 
ward in general, or when horizontal it should meet some 
other current of afflux near by, and be directed upwards. 
The augmented current of afflux in horizontal directions, 
as in the risers of the seats or steps, of an amphitheatre, 
is sure to engender local currents of much greater intensity 
than the original ones, and to become seriously objeCtional 
to an audience. 

Whatever be the dimensions given to the supply duCts 
and passages, it must be remembered that those for re-' 
moval of air must have adequate size, and if economy in 
the impelling force be studied, must be at least of equal 
dimension. In cold weather, with a high building—and 
all buildings are more or less high—the labour to be per¬ 
formed by any ventilating appliance in inducing a flow of 
air is materially reduced by the ascensive force of the 
columns of hot air in the building. As the weather 
becomes warmer, more and more motive-power is demanded 
to impel the current, but whatever motive power be ex¬ 
pended, the movement of any quantity of air will cost in 
motive-power as the square of the velocity. The supposi¬ 
tion of any change in seCtional areas (omitting some 
frictional considerations), which shall reduce them below 
the area accepted as the least at the fan, admits of a re¬ 
duction of the fan itself to conform, 

A thoroughly arranged ventilating apparatus calls for 
distributed removal of air as positively as it does for dis¬ 
tributed supply, and for complete efficiency, all flues and 
branches of efflux should have, after providing the 
branches, similar baffling mouths to those described at 
mouth of entry, 1*4 times the area of the supply flues and 
branches. 

With a forced ventilation, these flues should not have 
that compensation in reduced area, as they become high, 
which is essential to self-aCting hot air shafts. The con¬ 
dition of ventilation assumed, supposes the expulsion of 
larger quantities of air, as the relative temperature inside 
and out, becomes more equal, and at the point of equality, 
the value of the height of the building as a shaft becomes 
nothing, 

This large size of flues of efflux opens another source of 
trouble. It is almost indispensable that all the eduCtion 
flues shall be gathered into one single main flue, with 
judicious arrangement of the branches at their points of 
junction, so that they shall direct themselves into the 
general current of effluent air, and entirely and completely 
fill the great flue or shaft, thus preventing any eddies or 
back currents from establishing themselves, from room to 
room, from one part of a room to another; or worse yet, 
from the outer air down one side of a main shaft and up 
the other. With numerous ventilating flues or chimneys 
to open fire-places in any one building, whether supplied 
with air by forced ventilation, or by any other ventilation, 
or if unsupplied with air altogether, but merely furnished 
with ventilating flues, or yet again, where numerous 
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chimneys only exist, the chance for a down draft for 
some of them goes beyond the theory of chances, and 
becomes a certainty. 

At all events, for a hall, the ventilating branches must 
be gathered into one general edudtion shaft, while it may 
be possible for separate rooms to have separate inde¬ 
pendent ventilating flues, with a little possibility of most 
of them working the right way, if the weather is not very 
cold. 

A Tew figures of the proportions of steam heating ap¬ 
paratus, in combination v.Tith ventilating, may be given. 
In most buildings to be ventilated as halls there will be 
found rooms and passages, whose requirements in occu¬ 
pancy will demand a much less liberal supply of air than 
the halls, or sessions rooms themselves. 

The quantity of air supply to such buildings will be 
derived from two systems, whilst additional heating capa¬ 
bility will be required from a third system. The system 
dependent upon ventilation of session, audience, or largely 
occupied rooms, has been discussed already, but the least 
quantity for occasionally occupied rooms is much in 
excess of what is needed, where the heated air is made 
merely the vehicle for transporting heat to a room to be 
warmed. The temperature of currents for ventilation 
solely, can scarcely exceed 70 to 80 degrees in the coldest 
weather in the most exposed hall, while rooms warmed 
more economically with smaller quantities of air, may 
have hot air currents of perhaps no degrees from steam 
heated surfaces. In the second case, the volume of air 
requisite will be found by deciding on the extent of heat¬ 
ing surface for a given room of given exposure of outer 
wall, and position in the building. This extent of heat¬ 
ing surface may vary from 1 square foot to 40 cubic feet 
of space in the room, to one square foot to 120 cubic feet 
of space in the room. The latter value representing a 
room of ordinary living size, with the least usual wall or 
window surface, sheltered from cold winds, and in the 
second story of a warmed building; while the former 
value is that of the exceptional case of great exposure, or 
of situation on the ground floor of the building. When an 
allowance for these circumstances has been made, and the 
quantity of heating surface needed for heating any room 
by indiredt heating (as it is termed), has been reached, it 
may be accepted that 3 cubic feet of air per minute must 
be given to each square foot of heating surface, as the 
greatest quantity when the thermometer is at zero, at 
such time as the least supply for ventilation is supposed. 
A square foot of steam heating surface, with steam at 30 
to 40 pounds pressure may be taken, if well exposed, to be 
capable of heating 3 cubic feet of air from zero to 100 
degrees, or 5 cubic feet of air from 50 degrees to 70 degrees 
(or 80 degrees) in a minute. 

It will be noticed that the heating capabilities of surfaces 
is referred to the cubic space in the building. The great 
loss or transfer of heat in any building takes place at the 
windows, so great that the computation might almost be 
confined to their surface as a unit to estimate on, and the 
surface of the walls or the cubic contents of the rooms be 
negledted, But, on the other hand, it is the exposure of 
the window which becomes of most account, and that has 
to. be allowed for by judgment, and not by estimate; and 
with exposure a wall may become, if thin or thick, a 
material element in consideration. 

Finally, the windows do bear a definite proportion to 
cubic space; or, if they do not bear the usual proportion, 
they may be allowed for ; until the skill in guessing comes 
back to a guess based on cubic contents, as equally valid 
with one based on window surface. 

The third system of steam heating which finds examples 
in all large buildings—in passages, at or near doorways, 
or invariably somewhere—is diredt heating by coils placed 
in the rooms to be heated. For this method there is de¬ 
manded 1 square foot of heating surface for each 80 cubic 
feet of space within the walls of an exposed room, or of a 
room where the heating is demanded at short notice ; as 
in an office which is allowed to become cold at night. 

While x square foot of diredt heating surface is ample to 
warm 200 cubic feet of space continuously, without inter¬ 
mission day or night, specia Idemands to heat doorways 
and open passages must be estimated on special grounds. 

For heating in chambers with indiredt heating (ventila- 
tion) box coils, as they are denominated, are best, while 
for office heating, vertical coils are decidedly preferable, 
although their surface is not so effedtive as that of hori¬ 
zontal pipe coils by about 20 per cent. 

The main pipes for steam and return connedtions, by 
branch or diredt mains to each cluster, coil, or radiator, 
should have the equivalent of 1 circular inch of sedtional 
area for steam (or flow) connedtions (equal to x inch 
steam pipe nearly) for every 500 square teet of effedtive 
steam surface, augmented or enlarged 0^0025 (¥J5) times 
for each foot from the point of first distribution or branch 
from the main. The condense water or return connedtion 
will follow the same rule, with the equivalent of J a 

i circular inch for the same surface (equal to a f-inch pipe 
nearly). The aggregated area of great mains need not 
be so large as would follow from aggregating the branches, 
but should be increased in size up to the point of any 
branch, as if the enlargement of that branch, for distance, 
occurred at the point of branching, and not at the coil or 
heating surface. This rule will, if carefully read, prove 
easy to apply. 

Flow mains should rise to some point (where they can 
be trapped or drained), vertically, and then have a descent 
of a |-inch in 10 feet, regularly, to the end. If circum¬ 
stances do not allow this, steps of vertical rises, well 
trapped, should be succeeded by lines of descending grade. 
The return main should have a corresponding fall towards 
the boiler, or other condense water recipient. 

Boilers of the common tubular form require about 1 
square foot of boiler surface (reckoning all the surface, of 
whatever kind, exposed to the fire or to the gases of com¬ 
bustion, between the grate and the boiler chimney) to 
each 9 square feet of heating surface in coils or radiators. 

The grates of such boilers should have 1 square foot of 
surface to about 30 square feet of boiler heating surface. 
These ratios give 1 square foot of grate to 270 of radiat¬ 
ing surface. 

The chimney flues for the boilers (the stack) demand a 
sedtional area from one-tenth of the grate surface, for 
chimneys of 50 feet high, to one-twelfth of the grate 
surface for chimneys of 100 feet high. These last dimen¬ 
sions are smaller than customary, but sufficiently large if 
no further requirement will ever be put on the apparatus. 

The maximum quantity of coal to be consumed on these 
grates will not exceed 8 pounds per square foot of grate 
per hour, while the average quantity will not be over 20 
to 30 pounds of coal per square foot of grate in 24 hours 
for 6 months of a year. A fan delivering 20,000 to 40,000 
cubic feet of air per minute, will demand from 20 to 6olbs. 
of coal per hour to supply steam, as a rough estimate. 

In planning boilers, it is usual to allow one extra boiler 
for contingencies. There is no necessity to estimate on 
the supply of steam for the power needed to impel the 
fan, where buildings are warmed and ventilated, as the 
exhaust steam of the engine should be utilized for heating 
purposes, and little extra steam is demanded for this pur¬ 
pose of driving the fan, so little, that the quantity may be 
negledted in the total of allowances for successful warm¬ 
ing. 

Further discussion might be had nto the mechanical 
details, construdtively, or as to either their ratios to the 
great units of individuals to be supplied with air for 
ventilation, or of cubic space in buildings ; of some pos¬ 
sible interest to the construdltion of apparatus; but my 
purpose has been only to give such figures and data as 
are indispensable for arranging the ventilation of halls of 
audience. Every word of superfluous description, and 
each extra figure, has been carefully eliminated with the 
sole view of making this information complete in its 
ostensible diredtion. The proper, however, cannot pro¬ 
perly be concluded except by calling attention to some 
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requirements, that seem not to have heretofore been ad¬ 
verted to by other writers, but which really control the 
working of any apparatus, for either warming or ventilat¬ 
ing, or both, and which call for modifications in arrange¬ 
ment and construction, almost amounting to a novel 
system. 

The temperature of steam heated surfaces, for steam of 
such pressure as is usually carried in heating apparatuses, 
where the boilers furnish steam for running the fan engine, 
that is at 40 to 60 pounds pressure, will run from 290 
degrees to 310 degrees ; and these temperatures are prac¬ 
tically uncontrollable whenever the steam is admitted to 
any coil or radiator; so that the external surface of the 
coil or radiator in air is sensibly the same, 290 degrees to 
310 degrees. Some slight but unreliable reduction of tem¬ 
perature in the steam may be had by throttling the sup¬ 
ply pipe, but this method becomes especially unreliable 
when the condensed water is returned, without trapping, 
at the same pressure, to the boiler. Coils give off heat 
determinedly until the last moment of being shut off. 
They fill with water, and becomes very noisy with water 
hammers; when a small volume of steam in some way is 
interposed between two columns of cooled water that in¬ 
stantaneously condenses it and forms a vacuum, bringing 
such columns into solid contact with each other. In ex¬ 
posed places throttled coils freeze up. The nicest ad¬ 
justment may secure the end of lower temperatures of 
surfaces, and corresponding lower temperatures of air 
currents passing them ; or of desired constant temperature 
of air current, obtained by giving less heat to a warmer en¬ 
tering air; but the least change of boiler pressure disturbs 
it all ; in a moment the coil is virulently aCtive with heat, 
or obstinately passive by water clogging. 

There are two methods of meeting this difficulty. The 
first is the division of a coil into se&ions, so that one or 
more of the sections can be employed in heating or be 
shut off at will.* Some person in control of the apparatus, 
or at least of the coil for heating, will thus have the 
means at his disposal to produce any wished for tem¬ 
perature, down to the temperature of the outer air. The 
second method is found in passing around the coil, un¬ 
warmed, such part of the current of entering air as will 
reduce or temper down that remainder of the current 
which is permitted to pass through the coil, and is heated 
by contadt with the heated surfaces. A comparatively 
simple arrangement of the casing of the coil, with regis¬ 
ter or louvre (blind) valves, and some baffling contrivance 
to secure the admixture of the two currents, is the 
mechanism of this method, which, as a method, is nearly 
as efficient as the former one.f In one essential regard 
it is more efficient, that is, the by-passing method gives 
an instantaneous change of temperature of the air de¬ 
livered in the rooms, while the sedtional method calls for 
time to elapse until the closed-off sections shall have lost 
their heat, or the newly opened ones increased in tem¬ 
perature, before any effedt is produced on the temperature 
of the air. 

It now becomes proper to remark upon the great general 
cause of failure of the well planned, thoroughly con¬ 
structed, and entirely controllable apparatuses for heating 
and ventilating. Anomalous or paradoxical as it may 
sound, it is a fact, that the most complete apparatus 
may be the most perfect failure. Every improvement in 
mechanism may have been schemed ; every contingency 
of working may be adequately provided against, and yet 
the accomplishment, in warming and ventilation, will 
have resulted disastrously. The fact is certain, and to 
what fundamental error can it be ascribed ? The mis¬ 
take can, in my mind, be traced to the assumption, upon 
which the operating of apparatuses have been universally 

* In the heating apparatus constructed at the U. S. capital in 1855 -6, 
this method was introduced by Mr. Nason, and the complete con¬ 
trol of temperature,_ in cold weather, for any given supply of air in 
eV?r^J-00m 'n building, was given to the engineer or his assistants. 

+ This arrangement, which was suggested by Mr. Faber do Faur, 
was introduced in one instance at the U.S. Capital in 1858, and was 
entirely successful in the attainment of its purpose. 
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| based, of control of the individuals warmed or ventilated, 
as regards their sensations of comfort, or their require¬ 
ments for health. The error lies in giving the regulation 
of temperature tovan engineer, or even to a general direc¬ 
tor (in case of an important building). An engineer may 
be a thoroughly competent mechanic ; even more, he may 
be well informed in the pradtice, and possibly in the 
theory, of heating or ventilating. A diredtor may have 
the theory and pradtice of heating and ventilating at his 
command, and be eminent in science or medicine as well; 
but from either of these control will be resented, and any 
effort to enforce needful authority will be thwarted. If 
this be the condition of operating an apparatus in 
competent hands, what happens when those less likely to 
enforce authority are placed in charge ? The usual 
engineer is a well-taught mechanic, with ability to run 
and keep in order an engine, to diredt the fireman, and pos¬ 
sibly able to do his own steam fitting in repairs ; one who 
in the pride he would take in a well kept apparatus, be¬ 
yond the keeping of which he has no ambition, commands 
respedt in his vocation. For such an engineer the capa¬ 
bility cannot be expedted which would allow him to 
diredt or deviate when differing requests are made. 

(To be continued.) 

PROCEEDINGS OF SOCIETIES. 

THE SOCIETY OF CHEMICAL INDUSTRY. 

A dinner in connedtion with the inauguration of this 
Institution took place at Cannon Street Hotel, London, on 
Tuesday evening last, June 28. The chair was occupied 
by Prof. Roscoe, F.R.S., President of the Society. 

The company having dined, the toasts of “ Her Majesty, 
the Queen,” and “ the Prince and Princess of Wales and 
the rest of the Royal Family,” were proposed successively 
by the Chairman. 

The Chairman, in submitting the next toast, said:— 
Gentlemen, I have now the honour of proposing to you 
the toast of the evening—“ The Success of our new Society 
of Chemical Industry ”—(Loud cheers). The proceedings 
of this day, and especially the numerously attended 
meeting which I am now addressing, show me—and I 
think that you will all agree with me—that the success 
of this new Society is already achieved—(Hear hear). Nor 
is it unnatural that this should be so, for I think that it 
is clear that the want of such a Society really exists, and, 
moreover, that we have hit upon the right time for 
founding it. We are almost overdone with different 
societies. Nevertheless, this Society, has, I think, opened 
out a new and distindt field of a&ion. Scientific chemists 
have their society, the Chemical Society, of which I have 
the honour to be the President. There are other societies, 
such as the Institute of Chemistry, for analytical chemists ; 
but, strange as it might appear, there has hitherto been no 
association which would bring together, as we in this 
Society propose to do, all those great industries which 
depend upon the utilisation of chemical principles. I 
should have been the last person to be here to-day in the 
position which I have the honour to hold, if we, in this 
Society, interfered in the slightest degree with the older 
and sister society to which I have made reference. There 
is no reason to believe or to fear that the Chemical 
Society of London will, in the least, interfere with us, 
or that we shall in the least degree interfere with 
them. There is plenty of room for both—(Applause). 
What we desire to do is to bring together for the purpose 
of discussion and of social meeting, gentlemen from all 
parts of this kingdom, and also from the Continent, who 
are interested in the pursuits in which chemistry is applied 
to the arts. You have heard from the Report of the 
Council which has been read that our Society already 
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numbers in its first months about three hundred members, 
and, amongst those, are the names, not only of many of 
the foremost men among the scientific chemists of the 
country, but also of men eminent in the more special 
directions of applied chemistry. And not only is this the 
case with Englishmen, but, as you have heard this 
morning, we have already on our list some of the most 
distinguished of those who have made the subject of applied 
chemistry their study on the Continent. I need only 
mention the namesof Prof. Hofmann of Berlin—(applause) 
—of Dr. Caro of Mannheim of Dr. Martius of Berlin, and 
of Prof. Lunge of Zurich, to assure you that our Society 
is well appreciated on the Continent. With your per¬ 
mission, I should like to be allowed to read a few words 
of a letter which I have received from the first-named of 
these gentlemen, Prof. Hofmann, whose name is honoured 
wherever science, both pure and applied, is recognised. 
He writes tome as follows:—“I have heard with much 
pleasure of the Society of Chemical Industry under your 
auspices. I need not tell you how much I sympathise 
with this movement. Having had the privilege in early 
life of associating with many of the leading representa- 
tives^of chemical industry in Great Britain ; remembering 
as I do, with feelings of sincere gratitude, how often, 
and how effectually, my scientific labours have been 
furthered by their liberal assistance ; deeply impressed, 
moreover, with the conviction of the material advantages 
which are likely to accrue from their alliance, not only to 
industry and science but to the progress of mankind—I 
consider it both a duty and a pleasure to join your Society 
which you have just started, and which, I have no doubt, 
will soon become a worthy sister of our Chemical 
Society of London. Will you be so good as to enrol 
my name in the list of members, and to convey to the 
Fellows of the Society the expression of my heartfelt 
wish for the rapid success of the Association ”—(Applause). 
Thus you see that our efforts are appreciated in Germany. 
I might read you other letters from the gentleman I have 
mentioned ; but I will not detain you with them. Suffice 
it to say that they all express their great pleasure at hear¬ 
ing that such a society is founded; they all believe that 
it will be productive of great good, and they have all 
joined our ranks with pleasure. It has been well said by 
Lord Derby, who, when he says anything, always says it 
well, that “ the rule of thumb is dead"—(hear, hear)— 
and that we are standing at its grave. Well, gentlemen, 
if the rule of thumb is dead, I suppose that some other 
rule has been born to take its place; and I presume that 
the only one that can take the place of the rule of thumb is 
the rule of head. Now, it appears to me that in this rule 
of head, or of knowledge, or of science, which is coming 
forward, our society has a great field which it may now 
very opportunely occupy. Not only is our society founded 
for the purpose of bringing together those who are in¬ 
terested specially in the application of the sciences ; but, 
as is evident from the position which I have the honour to 
occupy, it is your intention to endeavour to bring more 
closely together the bonds which unite applied with pure 
science—(Applause). This appears to me likely to pro¬ 
duce a fruitful union. I believe that our society has a 
very important part to play, and that we shall find that 
year by year as our gatherings go on that the importance 
of our society is more generally felt, and that the recog¬ 
nition of it increases. I have much pleasure in proposing 
“ The Success of our Society,” and coupling with this 
toast a gentleman whose name is one of the pillars of the 
state of applied chemistry, for I need scarcely say that the 
name of Muspratt is one of the oldest and most respedted 
in the chemical history of this or any other country. I 
have much pleasure in proposing this toast, and in coupling 
with it the name of Mr. E. R. Muspratt. 

Mr. Edmund R. Muspratt replied as follows :—Mr. 
Chairman and gentlemen of the Society of Chemical In¬ 
dustry, when I entered this room I did not think that I 
should have the honour of responding to this toast. At the | 
same time I feel verymuch the honour that you have done me. I 

The President has called to your attention the fadt that there 
already exist in this city two societies for the promotion 
of chemistry—the one the Chemical Society, and the other 
the Institute of Chemistry. This shows a very different 
state of things from that which existed at the time when 
my old teacher and revered friend, Baron Liebig, came to 
this country. He often used to tell the story of how when 
he came to England he found that every one associated 
the name of chemist with a little boy in a white apron 
smelling of castor oil. The very fadt of our having already 
those two societies and of our inaugurating this third 
society in association with chemistry, shows the great 
progress we have made since then. I would also call your 
attention to a remark which was made by Professor 
Dumas some twenty-five years ago at the Societe 
D’Encouragement of Paris. I came across it when I 
was over in Paris at the time that the commercial 
treaty was being negotiated. The French chemists tried 
to make out that they were very much behind us in England, 
particularly in the alkali manufadture, and that it was 
necessary for them to have profedtion ; but I called atten¬ 
tion to what had been said by Dumas, a chemist whom 
they all knew and respedted. Speaking specially of 
chemical science, he said that “ science sometimes 
destroyed the balance of commerce,” and I contended that 
it was by the encouragement of science that the French 
could maintain a rivalry with us. I am glad to say that 
they have maintained that rivalry in spite of having done 
away to a small extent with their prohibitive duties. I 
think that we may learn that when we are met by hostile 
tariffs throughout the world, we must not have refuge in 
the old system of protedtion, but that we must have refuge 
in the application of science to our industries. I trust 
and believe that one of the great fun&ions of this Society 
will be to promote that application of science to industry 
which will enable us to compete with all the world. To¬ 
day we have had a very interesting meeting. Two very 
different questions have been brought before us, namely, 
the alkali and the manufadture of beer. This shows how 
general the application of chemical science is. We see 
that chemistry is required in the making of one of the 
most useful substances for industrial art, and also in the 
making of one of the most useful foods—fori maintain that 
good lager beer is a very excellent food—(Cheers). I trust 
that you will have an equally successful meeting to-morrow, 
and that we shall have the benefit of a discussion upon 
the great question of the Patent Laws, because, after all, 
it is very important that we should understand how far it 
is desirable that patents should be granted. It is perfedtly 
clear that the granting of a patent is the granting of a 
monopoly, and a monopoly is, I may say, necessarily an 
evil, but it is necessary to allow the evil to exist in order 
to bring forth the inventive powers of man. It is for that 
reason that in modern times we have altered the Patent 
laws from what they were originally, when patents were 
monopolies pure and simple. I trust that to-morrow the 
Society will be useful in forming public opinion upon the 
great question of the Patent Laws. 

The Chairman—Gentlemen, you are all aware that we 
are acquainted with a class of chemical compounds which 
are called molecular compounds. These, though not 
joined together in the intimate manner in which true che¬ 
mical compounds—such as our Society, for example—are 
joined together, still are connected by bonds of amity and 
of unison. Such is the case with the learned societies. 
Each one helps the other; and we have on the present 
occasion the honour of the presence at our table of two 
Presidents of distinguished scientific societies. One of 
these is intimately connedted with us, even more so than 
the other. I propose the “ Health of the Kindred Socie¬ 
ties,” and I couple with the toast the name of my distin¬ 
guished friend on my left, Mr. Thomas Greenish, who is 
President of a Society very closely allied to ours—the 
Pharmaceutical Society. 

Mr. Thomas Greenish, in reply, said—The President 
has called upon me this evening to respond for the learned 
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societies. I fancy that he could have chosen the repre¬ 
sentative of some society occupying a more exalted posi¬ 
tion than the Pharmaceutical Society. But it was said 
by Burke, “ I honour the man that loves that little plat¬ 
form on which he exists.” If I speak on the present occa¬ 
sion of the Pharmaceutical Society, it is because it is that 
“little platform” on which I stand, and with which I am 
connedted. Perhaps, Gentlemen, there is no body which 
takes a more intimate or a livelier interest in this associa- 
than the Pharmaceutical Society—(Hear, hear). That 
Society and its members are intimately associated with 
chemistry and chemical industry. In fadt no step can be 
taken in pharmacy without bringing in chemistry, or with¬ 
out some connection with chemical industry. I am sure 
that the members of the Society to which I belong will 
wish you every success in this undertaking. In looking 
over the papers which have been read to-day I saw one 
on lager beer. It is a large industry in this country ; but 
having myself seen the difference of manufacture between 
th£beer of the Continent and that made in this country, I 
certainly must give the palm to the beer of the Continent. 
There is a method in its manufacture which either does 
not suit the climate of this country or does not suit the 
palate of the people. But the industry is one which, I 
think, requires some attention and some advancement in 
this country. Gentlemen, I am sure that you will be 
wished by the members of the Society with which I am 
associated, all that success which your Society deserves. 

The Chairman—Gentlemen, the next toast that I have 
the honour to propose to you is that of “ Our Visitors.” 
We have several distinguished gentlemen here present with 
us this evening. I regret that many of you were unable to 
be present at our morning meeting ; but those gentlemen 
who had the advantage of being present will not wonder 
when I say that the President of the Society of Telegraph 
Engineers is truly and really a member of our Society, 
we were informed that our chimney tests for hydrochloric 
acid and other noxious vapours pale and dwindle before 
the test which the President of the Society of Telegraph 
Engineers can apply to the same subject. We heard then 
from Mr. Varley that the non-insulation of the telegraph 
wires is an excellent and most delicate test for the pre¬ 
sence of these noxious vapours. I have great pleasure in 
coupling with the toast of “ Our Visitors ” the name of 
my distinguished friend Professor Carey Foster, the Presi¬ 
dent of the Society of Telegraph Engineers. 

Professor Carey Foster—Mr. President and gentle¬ 
men, I feel it an extremely great honour to be called upon 
to reply to the cordial toast which you have drunk to 
the visitors who have partaken of your kindness this 
evening. Our President has reminded us of the death 
of the late potentate, the rule of thumb, and that his 
lamented decease has rendered it necessary that a suc¬ 
cessor should be brought to the front. I suppose that we 
may consider that we are now at a sort of christening 
feast of the successor, and adopting this view, perhaps it 
is not quite unfair to take some little interest in the name 
of this new ruler. The Society of Chemical Industry 
seems at first sight to be, perhaps, like the name of a 
foreign society rather than of an English society. We 
have heard of a Mathematical Society, but never of a 
Society of Mathematics; we have heard of a Society of 
Engineers, but never of a Society of Engineering. But I 
suppose that we may interpret this impersonal form which 
you have given to the name of your Society as meaning 
that it is not to be a society for the promotion of the 
selfish interests of individuals^—industrious chemists—but 
that it is to be a society for the promotion, in a public and 
liberal spirit, of the progress of one of the most important 
of our industries, or rather of the very numerous indus¬ 
tries which depend upon chemical science—(Applause). 
That really seems to be the justification for this imper¬ 
sonal form of the name of the Society. As our President 
has already said, there cannot be the smallest fear of en¬ 
trenching upon the ground already occupied by the older 
Chemical Society, for there can be no doubt that 

chemical science benefits by the progress of chemical 
industry quite as much as chemical industry depends upon 
chemical science—(Applause). I will not detain you fur¬ 
ther, but will sirdply return you the very hearty thanks of 
myself and other visitors this evening for the toast which 
has been drunk. 

Mr. J. C. Stevenson, M.P.—Mr. Carey Foster, in the 
remarks which he made a little while ago, passed a little 
criticism upon the name of the Association, and he ob¬ 
served on what he called its impersonal character in being 
called a Society of Chemical Industry rather than a 
Society of Industrial Chemists ; and he ventured very 
properly, I think, to draw from the circumstance of the 
name, the consideration that you are not here engaged in 
a mere attempt to carry out your individual self-interest, 
but that you have a higher view—the promotion of in¬ 
dustrial science in its largest aspedt—(Hear, hear). That 
was the abstract view which he took of the name and 
objedt of your Association. But we cannot always ascend 
to the region of the abstract. We must come down some¬ 
times, if not nearly altogether, to the lower ground of the 
concrete. It is no use to talk about the chemical indus¬ 
try in the abstradt without remembering that there must 
be persons to carry on that industry, and that we cannot 
have an Association of Industrial Chemists and an Asso¬ 
ciation of Chemical Industry without having persons to 
guide it, and a president to preside over its deliberations 
—(Applause). I am very glad that it has fallen to my lot 
to have the honour of proposing the toast of the first 
president of this first social gathering in connedtion with 
this new Association. It is our business as industrial 
chemists, or as what I may call very properly by the 
more sober name of chemical manufadtarers, to apply on a 
large scale, and for purposes of industry, and, I should 
hope, sometimes, though not always, of profit—(laughter) 
—the principles of chemical science, which are discovered 
for us in the laboratory, and revealed to us by those who 
make science more especially their study. Everyone must 
know the vast difference between fadts discovered and 
manipulated in the laboratory and those fadts turned to 
pradtical account in the work of a manufadtory, and I 
think that no one is better able to appreciate than the 
members of this Association how many a process which 
looks fair and promising in the hands of the scientific 
chemist utterly breaks down as a means of industry on a 
large scale when brought to the test of being worked, not 
by the grain, but by the ton. In that case we have to 
face the consideration of how far you can carry scientific 
processes into pradtical effedt with due regard to economy, 
and due regard to wear and tear, and due regard to the 
materials of construdtion out of which you are obliged to 
make your apparatus on a large scale. These difficulties 
do not present themselves at all to the man who is work¬ 
ing in the laboratory with glass vessels, and indiarubber 
and glass tubes. It is here that the whole difficulty of 
this Society of Chemical Industry exists, and I have no 
doubt whatever that it will be found, in the deliberations 
of the Society, that the most interesting questions will 
be how far you may be able to carry out in a pradtical 
and useful, and, I hope, profitable form, those discoveries 
and improvementswhich are suggested to you by those who 
take a purely scientific view of the question. Among the 
ranks of the scientific chemists, I know no man who 
would be better able to appreciate a difficulty which I 
have ventured to suggest than your President, Prof. 
Roscoe. In him a true appreciation of the fadts of science 
is combined with an equally true appreciation of the 
pradtical difficulties of carrying those fadts into pradtical 
operation. My acquaintance with your President com¬ 
menced in a way which enables me to speak most heartily 
as to his appreciation of the difficulties of the manufadturing 
industry, for it was my pleasure to be associated with 
him on a Royal Commission with regard to noxious gases. 
That Commission had some very pleasant meetings, pro¬ 
longed over a series of several months, and we visited 
many scenes of chemical industry, and among the most 
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interesting and pleasing reminiscences of my membership 
of that Commission, I regard the faCt of my having made 
the acquaintance of your President, Prof. Roscoe, on that 
occasion. You have got a man who most thoroughly s 
appreciates, as I know he can, the difficulties which 
attend the practice of industrial chemistry; and I may 
say that he and I sometimes stood alone in resisting 
proposals made by the rest of the commission, who 
did not so thoroughly appreciate the difficulties which 
might be found in practically carrying out things 
which were very desirable indeed in themselves, 
but which would have been a very great burden to 
be imposed by the law upon the chemical manufacturers 
of this country—(Applause). With regard to legislative 
interference, I do not complain of it so long as it is wisely 
and judiciously directed ; but we are “in for it,” and we 
must deal with it, and the services and the advice'and the 
testimony of a man of the experience of your President 
ought to be of very great value to those who are engaged 
in industrial pursuits, in helping them to hold their own in 
resisting projects of law which may be very desirable and 
reasonable in themselves, but which we, as practical men, 
know would be very disastrous and disappointing if an 
attempt was made to carry them out. For these reasons, 
though no reasons whatever were required, I ask you to 
join with me in drinking the health of our President. He 
has done his work well already to-night, and I am sure 
that you will agree with me that we should drink his 
health in the most cordial manner, with wishes for his 
long life and prosperity, and a desire that he may for a 
long time preside over the deliberations of this society. 

The toast was drunk with much cheering. 
Prof. Roscoe, in replying, said—Mr. Stephenson and 

gentlemen, I can scarcely find words to thank you for 
the terms in which you have proposed, and for the cordial 
manner in which you have drunk, my health. I can only 
say that it affords me the very greatest pleasure to be of 
any service, in however small a matter, in promoting the 
chemical industries of this country. This society, as I 
have said before, has been founded at the right time, and 
I think that there is very little doubt of its permanent 
success—(Hear, hear). Perhaps I may be allowed, at 
this the first meeting, to state in one or two words the 
mode in which this Society has come about. Some very 
good friends of mine in the North were good enough about 
a year ago to come to me and ask me if I would 
assist them in forming a chemical society in Lancashire, 
to be constituted on much the same principles as a society 
which has existed for several years, and done very good 
work on the Tyne—the Newcastle Chemical Society. I 
considered their proposition, and I called to theirattention 
a proverb which we sometimes hear in the North, which 
applies more to political matters than to those which are 
under our consideration this evening, namely, “ What 
Lancashire thinks to-day England will think to-morrow” 
—(Laughter and applause). I asked them whether they 
did not think that that applied to chemical industries as 
well as to political matters. Being Lancashire men they 
were, I -suppose, flattered by the idea, and the consequence 
was that I undertook to write to a number of friends and 
to see a number of friends of mine in London. Amongst 
others I may mention the President of the Institute of 
Chemistry, Professor Abel, whose absence this evening 
we all deplore because he has taken the most aCtive in¬ 
terest in the matter. There was also Prof. Williamson, 
who favoured us with his company this afternoon, and a 
number of other men of high standing both in pure and 
in applied science. I am glad to say that their replies 
were favourable. They did not think that the new society 
would trench on any of the older ones, and they did 
think that there was an opening for such a society. The 
result is what you have witnessed to-day, and I think 
that we may all congratulate ourselves on having a very 
auspicious opening. But, gentlemen, the work of this 
Society has not been the work of the President. It has 
been far more the work of the officers of the Society^ 

Without the co-operation, and the hearty co-operation, of 
those who now form your officers, it would have been im¬ 
possible to do what we have done. I allude to Mr. Cook, 
the Treasurer ; Mr. Davis, the Secretary ; and Mr. Tyrer, 
Mr. Carey, our Northern Secretary, and Mr. Mond, our 
Secretary for Foreign Affairs. It is those gentlemen whom I 
have named to whom you owe to a great extent the success 
of our meeting ; and, therefore, in thanking you for myself I 
have very much pleasure in asking you now to drink the 
health of the officers of the Society, coupling with the toast 
the name of Mr. Davis, whom we all know and respeCt, and 
whose untiring labours I do not think that you can all 
appreciate, but I can assure you that I can, and that 
I do appreciate them—(Applause). 

Mr. George E. Davis (Hon. Gen. Sec.), in reply, said— 
I thank you for coupling my name with the toast which 
has just been drunk, but I do feel that you are praising me 
somewhat too highly. I have only done my duty in con¬ 
nection with the organisation of affairs, and I think 
that equal praise is due to the three other Secretaries 
—Mr. Mond, Mr. Carey, and Mr. Tyrer. When I 
attended the first meeting which was held in con¬ 
nection with the formation of a Society of this kind, 
I little thought that within three months from that 
time I should see an assemblage of gentlemen connected 
with chemistry such as I see before me this evening. 
Perhaps some of you may not know that the first meeting 
was held at Widnes on a night on which there were 6 or 7 
inches of snow on the ground, and the second meeting 
was held in somewhat similar weather. The next meeting 
was held at Owens College, and there we obtained the 
assistance of Professor Roscoe, and from that time the 
Society began to grow; and I am firmly of opinion that 
it is chiefly owing to Professor Roscoe’s hard work in the 
matter that this Society has attained its present position 
in such a short space of time. Perhaps there are very 
few people who think that there is much work connected 
with the formation of a Society of this kind; but I can 
assure you I do not know how Dr. Roscoe has been able 
to give the time and attention to it which he has done. 
He has placed himself entirely at my disposal, and I have 
sat with him for hours arranging how matters should be 
conducted. I think that he ought to have the larger share 
of any thanks which are given to me. I have great 
pleasure in coupling with this acknowledgment the 
names of the other three Secretaries, and of Mr. Rider 
Cook, the Treasurer. 

Mr. Gossage.—As a representative of the soap manufac¬ 
ture of this country I should like to say one or two words, 
because our President referred to what might be considered 
a slur upon the soap manufacturers. They have been 
throwing away a large amount of glycerin, which chemists 
and others have looked upon as an absolute loss to the world. 
But we who are soap manufacturers have not seen our way 
to gathering it with profit to ourselves, and that which is 
not gathered profitably cannot be of much use to the world 
in general—(Hear, hear). It was pointed out to the fore¬ 
man of William Gossage and Sons by one of the members 
of the Rivers' Pollution Commission that we were throw¬ 
ing into the River Mersey a large quantity of glycerin, 
which a young man who referred to the loss of glycerin 
had put at 4s. a pound. At the time that this glycerin 
was being thrown into the river, the real market value was 
about 2d. a pound, and the other calculation was utterly 
fallacious. At that time the candle manufacture of this 
country and of the Continent supplied to the world a larger 
quantity of glycerin than it could consume, and conse¬ 
quently the tedious process of collecting glycerin from 
the spent lees could not be carried out profitably. Since 
then it has become a positive faCt that the sources of 
glycerin are being reduced. Paraffin scale is taking the 
place of decomposed fats forcandle making, and petroleum 
is taking the place of candles to the exclusion of the pro¬ 
duction of glycerin. That we have not been idle, and 
that we have more or less worked on the lines of the pro¬ 
duction of glycerin, is a faCt which has come to my know- 



12 Curious A ctinic Phenomenon I Chemical News 
( July i, 1881. 

ledge, more particularly within the last month. That we 
have to a greater or less extent arrived at the same point 
is also a faCt. We are working at the process, and I 
believe that we shall succeed in recovering the glycerin 
from the spent lees, and thus remove the slur which has 
been cast upon us as chemical manufacturers. In many 
instances the members of manufacturing firms are too few 
in number to be able to carry out on a manufacturing scale 
all the ideas which occur to them from time to time as 
means of utilising what maybe called by-produCts. If this 
Society had existed ten or twenty years ago, and we could 
have applied to it for men to carry out those rough ideas 
which we arrive at, I think, gentlemen, that the progress 
of this country would have been much greater—(Applause). 
I also think that a variety of waste-produCts would have 
been worked up more successfully than they have 
been during the last ten or fifteen years. I think that 
it is apparent that we, as soap-makers, are working our 
best to support the Society of Chemical Industry. You 
can almost count the soap makers of the United King¬ 
dom upon your fingers, and we are represented by five 
members here. Hence it appears that the soap manu¬ 
facture is not behind other manufactures of the kingdom— 
(Applause). 

The President then proposed “ The Press.” He would 
not trouble them at that late hour by saying much 
upon this subject. The press was an agency whose im¬ 
portance was patent to all, and it was especially im¬ 
portant to them as a new Society. He would couple with 
the toast the name of Mr. Mitchell, the representative of 
the Times. 

Mr. Mitchell, in replying, thanked the President for 
coupling his name with the toast. It had afforded him 
much pleasure to be present on that occasion. He had 
for many years written upon the subject of bringing the 
work of scientific men to bear upon the ordinary operations 
of life—not only in our manufacturing industries, but also 
in domestic affairs. With regard to the press generally, 
it was a very compound body. It included the work of 
the brain of‘the leader writer, the somewhat laborious 
work of the shorthand writer, the trouble of the compositor, 
the worry of the proof-reader, and the running about of 
little boys, commonly called “ printer’s devils.” It also 
included the worry of those who had to stand the racket 
of the huge machines, and of the persons who had to rush 
off to the railway stations and catch the newspaper ex¬ 
press. He took it that the toast was intended to comprise 
the work of all these persons, and he wished to acknow¬ 
ledge it in the same spirit. 

PHYSICAL SOCIETY. 

Saturday, June z^th, 1881. 

Professor Fuller in the Chair. 

Senor Olympio de Barcelos was elected a member. 
Mr. Grant exhibited an apparatus for showing the 

position and direction of the curve of zero-eleCtro-dynamic 
induction. It consisted of two coils of insulated wire 
mounted on stands ; one being fixed, while the other was 
free to revolve round it at a fixed distance. 

Prof. W. E. Ayrton explained the determination of the 
refractive index of ebonite made by himself and Professor 
Perry. The result for oxyhydrogen light was 1*7 ; but at 
the suggestion of Prof. Fitzgerald, of Dublin, this was 
checked by measuring the polarising angle of ebonite by 
reflected light. Lime-light was employed in these experi¬ 
ments and different pieces of ebonite. The result was 
i*6ii. Professors Ayrton and Perry had repeated their 
former experiments, using the eleCtric light, and a battery 
of 70 volts. E.M.F. The result confirmed the one first 
obtained. They had also determined the index of refraction 
in the ordinary way from the red rays which they observed 
to pass through the prism of ebonite. Result for the least 
refrangible rays r66. 

Mr. Boys remarked that one could see better through 
thin ebonite, if it was varnished or wetted, than when un¬ 
treated. 

A letter was read by the Chairman from a Sub-Com¬ 
mittee of the British Association, inviting the members of 
the Society to send exhibits to the jubilee meeting of the 
British Association, at York. 

Dr. James Moser read a paper “On the Microphonic 
Action of Selenium Cells," in which he argued that the 
aCtion of the selenium cell, in the photophone, was that of 
a microphonic contact, or bad joint between the metal 
electrodes, or metal plates of the cell and the selenium. 
The heat rays of the photophonic beam caused the joint 
to expand and contract; hence, the variation in the current 
passing through the receiving telephone. Dr. Moser also 
exhibited a piece of selenium, which increased, not 
diminished, in eleCtric resistance when light fell upon it. 
He further shewed a standard Daniell cell of the gravity 
type, which consisted of a glass vessel containing the 
copper plate at the bottom immersed in sulphate of copper 
solution and the zinc plate at the top, immersed in sulphate 
of zinc solution, and a clear line of demarcation between 
these solutions was produced by suspending an independent 
piece of zinc midway between the plates, so as to decom¬ 
pose all the sulphate of copper which diffused upwards to 
that point. 

Prof. McLeod said that he had produced the same re¬ 
sult by surrounding the zinc plate with a cage of copper 
wire, connected to the copper plate. Copper deposited on 
the cage, and the cell was in constant use. 

Dr. Lodge said that arrangement would not, however, 
serve as a standard of eleCtro-motive force, because all the 
copper plate should be in the copper solution. In his cell, 
the copper and solution are both in a test-tube immersed 
in the zinc solution, and diffusion has to take place up 
this test-tube and down the cell, so as to enter a second 
tube, open at the bottom in which the zinc is placed. 

Dr. Guthrie shewed a new experiment to the effeCt 
that when a magnet is suspended over a disc of copper, 
and the disc rotated, the magnet is repelled upwards. 
The experiment was shewn by suspending the horse-shoe 
magnet from one end of a scale beam counter-weighted. 
As a possible explanation, he suggested that the vertically 
resolved force of the induction current before the magnet 
might be greater than that behind the magnet. 

The Secretary read a paper by Prof. Balfour Stewart 

and Mr. W. Strode “ On Results Obtained by a Modifica¬ 
tion of Bunsen's Calorimeter," described to the Society in 
January last year. With a r.ew instrument made by 
Casella, they have determined the mean specific heat of 
iron to be o-in8, and that of sulphur o'i756 ; the true 
values being given as o'ii38 and The advantage 
of the method is its simplicity, and the faCt that very small 
quantities of the substance may be used. 

Dr. Lodge then explained experiments by Mr. Suther¬ 

land showing that a Daniell cell keeps its E.M.F. very 
constant when heated, because the thermo-eleCtric effeCt 
at the junction of the zinc with the solution is balanced 
by that at the junction of the copper with the solution. 

After remarks by Dr. Moser and Prof. Perry, the Society 
separated until November next. 

CORRESPONDENCE. 

CURIOUS ACTINIC PHENOMENON. 

To the Editor of the Chemical News. 

Sir,—The “ Curious ACtinic Phenomenon ” referred to in 
1 the Chemical News, vol. xliii., p. 283, is not by any 
means a new thing. It was not only noticed, but was a 
difficulty, when I began to manufacture the pigment nearly 
ten years ago. For several years thereafter, however, I 
supplied Mr. Thos, Griffiths, F.C.S., with the article which 
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was not subjedt to this adtinic influence. Much explana¬ 
tion would seem to be required in order to understand 
Dr. Phipson’s remarks on this subjedt. 

A gate post painted with white, on which there was a 
leaden hue in the sunlight, would naturally appear whiter at 
night, and would not be black under any circumstances, 
unless in the total absence of light. 

If the pigment were “ prepared by precipitating a solu¬ 
tion of sulphate of zinc by another of sulphide of barium ” 
and calcined, as it seems to have been, whence comes the 
protoxide of iron, and in such quantity, and how can sul¬ 
phide of barium of arsenic be present? 

Pigment containing the ingredients named by Dr. 
Phipson would not be white, and could scarcely contain 
16 per cent of oxide of zinc unless by mechanical addition. 

In fadt, the pigment, properly made, does not contain a 
trace of either iron, lead, arsenic, or manganese, and yet 
insolation produces this bluish colouration unless means 
be taken to prevent it. 

Of course, the Dodtor’s statements spring from a laudable 
desire to keep us informed, and one must not be captious ; 
but his theory on this subjedt is improbable.—-I am, &c., 

John B. Orr. 
107, Cannon Street, E.C., 

June 29,1881. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees oi temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcademie 
des Sciences. No. 21, May 23, 1881. 

Barometer Based upon the Equivalence of Heat 
and Pressure upon the Volume of a Gas.—C. 
Decharme.—To find the atmospheric pressure it is suffi¬ 
cient to take the temperature with a common thermometer, 
and the volume of the gas in an air thermometer. 

Production of Sound by the Force of Radiation.— 
A. Graham Bell.—A translation of a memoir read before 
the National Academy of Artsand Sciences, April 21,1881. 

Radiophony: a Thermophone Reproducing the 
Voice.—E. Mercadier.—With the simple apparatus which 
the author calls a thermophone, he has been able to re¬ 
produce a continuous scale of musical sounds, from the 
deepest to those corresponding to more than 2000 com¬ 
plete vibrations per second, and in an equally continuous 
manner the succession of perfedt chords of which the 
fundamental sound runs through this long scale. 

Modification of Neef’s Interruptor for Ruhmkorff’s 
Coil.—The vibrating spring is fixed, being elongated, and 
its two extremities are fixed by means of two columns. 
In the middle of the length of this plate is a small mass 
of soft iron, which is attradted by the bundle of iron wires 
of the coil. The screw which fixes the mass of soft iron 
is platinised, and opposite it is the tapering rod, which 
serves to produce the interruptions of the current in the 
induced circuit of the coil. An antagonistic spring, capa¬ 
ble of being variously regulated, gives the suitable tension. 
Neef’s interruptor thus arranged gives a considerable 
number of vibrations in a very short time. 

The Rotatory Power of Artificial Codeine.—E. 
Grimaux.—The author’s result is (ct)d = —130-34°. Under 

the same conditions natural codeine shows (o)d = —I33,i8. 

Proportion of Carbonic Acid Contained in the Air. 
—A. Muntz and E. Aubin.—The authors have found in 
10,000 parts cf air in the outskirts of Paris 273, 2-go, and 
2-99 of carbonic acid. The mean for the day is 2'85, and 
for the night 3‘oo. The values thus found differ little 
from the figures obtained by M. Reiset on the sea-shore, 
near Dieppe. 

Preliminary Thermo-chemical Study of Reactions 
without the Intervention of a Solvent.—M. Lorin.— 
A continuation of the author’s studies on the adtion of the 
acids upon salts without the intervention of a solvent. It 
appears that formic acid displaces, more or less, all the 
acids. Its combining power is intermediate between that 
of the organic acids and that of the most powerful in¬ 
organic acids. Thermic reactions assign thallium a place 
among the alkaline metals. 

Silico-molybdates.—F. Parmentier.—Silicic acid gives 
under certain circumstances yellow precipitates with the 
alkaline molybdates, which are more soluble in acids than 
the corresponding phospho - and arsenio - molybdates; 
Their general formula is 2R,Si02,i3Mo03+nAq. 

Adtion of Ammonia upon Isobutylen Chloride.— 
S. CEconomides.—Besides the isobutylen chloride the 
author has obtained the hydrochlorates of certain mixed 
bases. 

Journal fur Praktische Chemie. 
Parts 19 and 20, 1880. 

On Lead Glycerides and the Quantitative Deter¬ 
mination of Glycerin.—T. Morawski.—The author traces 
the hardening of “ glycerin putty,” a mixture of lead oxide 
and glycerin, to the separation of water. In addition to 
the mono-plumbo-glycerin formerly known, he has ob¬ 
tained a sesqui- and a penta- compound, and a plumbo- 
nitrato-glyceride. The method for the determination of 
glycerin is not yet fully elaborated. 

Phospho-tungstic Acid.—Max Sprenger.—For this 
acid the author gives the formula P205,24W03 + 6iH20. 
He has examined its salts, and on decomposing the barium 
salt with sulphuric acid he obtains another acid,— 

P205,22W03 + 2; aq. 

Researches on the Volume-Constitutian of the Sul¬ 
phates, Chromates, and Seleniates.— H. Schrceder.— 
Among the principal conclusions reached in this memoir 
are the following :—Manganese in its sulphates and sele¬ 
niates is isostere with cobalt, iron, zinc, magnesium, and 
copper. In its hydrates the water in the manganese com¬ 
pound occupies a stere more space than in the corre¬ 
sponding compounds of the other radicles. The water 
in the hydrated nickel salts is generally more condensed 
by a half or a whole stere than in the corresponding salts 
of magnesium, zinc, iron, cobalt, and copper. The stere 
of the seleniates is slightly greater than that of the corre¬ 
sponding sulphates. The stere of an ammonium com¬ 
pound is slightly greater than that of the corresponding 
potassium compound. 

Para-oxy-phenol and Certain Aldehyds and Alco¬ 
hols Derived from Hydroquinon.—Dr. A. Hantzsch.— 
An account of para-diazo-phenetol-chloride, the corre¬ 
sponding sulphate para-oxy-phenetol, ethyl -para-oxy- 
salicyl-aldehyd, the corresponding aceto-ethyl- and diethyl- 
compounds ; the behaviour of the aldehyds with oxidising 
agents, mono-nitro-diethyl-para-oxy-salicyl-aldehyd, the 
behaviour of the aldehyds with reducing agents, and of 
ethyl-para-oxy-saligenine. 

THE JOURNAL OF SCIENCE 
lor JULY (Price is. 6d.), include— 

The Source of Eledtric Energy. By Charles Morris. 
A Handful of “ Nuces .Zoologic®,” and their Cracking. By J, W. 
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Physiology of Mind-Reading. By George M. Beard, M.D. 
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WATTS’S DICTIONARY of CHEMISTRY. 
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ON STRATIFED DISCHARGES.* 

VI.—Shadows of Stride. 

By WILLIAM SPOTTISWOODE, President R.S., and 

J. FLETCHER MOUETO.N, F.R.S. 

One of the most interesting questions conneded with the 
subjed of stratified discharges is this: What is the phy¬ 
sical, as distinguished from the eledtrical, nature of the 
striae themselves ? Are theyt in fadt, to be regarded as 
aggregations of matter possessing greater density than the 
gas present in the dark spaces, or are they to be considered 
as indicating merely special local eledtrical conditions ? 
The fadt of their having a definite configuration, especially 
on the side which is turned towards the negative terminal 
of the tube, that of their temperature being higher than 
that of the dark spaces, the manner in which they are 
affedted by solid bodies, and other considerations, all tend 
to give support to the view that the striae are loci of greater 
density than the dark spaces. Still it can hardly be said 
that as yet any experimental proof of this has been given 
sufficiently decisive to decide the question conclusively. 
And it is in the hope of contributing something towards 
the solution of this question that ihe following experi¬ 
ments are submitted to the notice of the Royal Society. 

In the former papers of this series (Proc. Roy. Soc., vols. 
23, 27), and in our memoirs “On the Sensitive State of 
Vacuum Discharges ” (Phil. Trans., 1879, p. 155, and 
18S0, p. 561), we have described experiments which show 
how a discharge through a tube, whether sensitive or non¬ 
sensitive, may be affedted in various ways by intermittent 
discharges ab extra. In the experiments now to be de¬ 
scribed the problem has been reversed, and it has been 
proposed to ascertain how far such an external discharge 
can itself be affedted by the internal one. The discharge 
ab extra, however, presents such feeble luminosity, that it 
is not possible to come to any certain conclusions on this 
head by diredt methods. But, as has been before pointed 
out, the intermittent discharge ab extra is eminently cal¬ 
culated to produce Crookes’s green phosphorescence, and 
the effed produced on this phosphorescence by the striae 
of the internal discharge proves to be not only well marked, 
but even striking, and of this we now propose to give an 
account. 

In the second of the two memoirs above quoted, Section 
14, we studied “ the effedt of intermittent indudive action 
of an impulsive type upon continous discharges.” In the 
present instance the instrumental disposition was not 
very different from that which was there described. The 
two terminals of a Holtz machine were connedted in the 
usual way with the two terminals of the tube, so as to 
produce a stratified discharge. A narrow strip of tin-foil, 
or a wire, was stretched along the tube opposite the 
column of striae, but not extending much beyond it. The 
reason for the latter precaution will be mentioned below. 
The positive terminal of a second Holtz machine (in 
pradtice we used for this purpose a Toppler machine) 
was connedted with the tin-foil, and the negative terminal 
with one (either) terminal of the tube. An air-spark, or 
interval across which sparks could pass, was interposed in 
the part of the circuit between the machine and the tin- 
foil. The effedt of this arrangement was similar to that 
described in our first memoir, p. 170, viz., in the interval 
between two sparks the tin-foil and tube became charged 
like a Leyden jar; the tin-foil being the outer coating, 

charged positively, and the gas inside serving as the inner 
coating, charged negatively. When the spark passed 
across the interval mentioned above, the jar (i.e., the tube) 
became discharged, and the eledtricity previously held 
bound on the two coatings was set free. 

When the first (say the “ internal ”) machine was not 
working, or when it was disconnected—i.e., when noregu- 
lar discharge was passing through the tube—then, when¬ 
ever a spark passed at the second (or “ external ”) machine, 
a negative discharge with its accompanying Crookes’s 
radiation took place from the inside of the tube next the 
tin-foil, and the opposite side of the tube became covered 
with a sheet of green phosphorescence (the tube being of 
German glass). The length of the sheet was equal to, 
or very slightly greater than, that of the tin-fo.i strip, 
while the breadth was measured by the angular dispersion 
from the strip, as described in the second memoir. 

When, however, other things remaining as before, a 
discharge from the internal machine was sent through 
the tube, and a good stratified column was produced, it 
was found that the green phosphorescence was entirely 
cut off from the parts of the tube opposite to the striae, 
while on the parts opposite to the dark spaces it remained, 
in the form of phosphorescent rings, as brilliant as before. 
The experiment was repeated with various tubes with 
various degrees of strength of current, and with various 
densities of gas (produced by heating a chamber of potash 
in connection with the tube). It may be added that when, 
as is sometimes the case, through greater exhaustion, the 
striae became feebler in illumination and less compad in 
appearance, the shadows cast by them lost proportionally 
in sharpness of definition and incompleteness of extinction 
of the phosphorescent light. 

The reason for not extending the tin-foil beyond the 
column of striae is, that when this is done the negative 
discharge from inside the strip combines with that going on 
in the main dark space behind the anenored striae in such 
a manner as to shorten the column by the length of the 
strip. When this takes place, as is often/although not 
always, the case, the experiment is frustrated. 

The brilliancy and definition of the phosphorescent 
rings may be increased by inserting a small Leyden jar in 
the circuit, care being taken that the jar shall discharge 
itseif completely each time. If this is not the case, the 
main discharge is followed by subsidiary discharges, which 
tend to blur the effedt. The angle of dispersion may be 
increased, or rather supplemented, by placing more than 
one strip on the tube, distant from one another by an 
angle of go° or 120°. By this means the rings may be 
made to comprise the entire circumference of the tube. 

It should be here mentioned that if the striated column 
be carefully examined at the moment when the external 
discharge passes, it will be noticed that the entire column 
(or more strictly speaking, the part of it lying between the 
positive column and the end of the tin-foil nearest to the 
positive terminal) undergoes a slight displacement. This 
displacement amounts usually to half the distance between 
two striae. The adual shadows cast in the green phos¬ 
phorescence are those due to the displaced striae, as may 
be easily verified. 

It thus appears that the striae are competent to cast 
shadows in the radiant showers issuing from the inside of 
the tube adjacent to the tin-foil, which part ads as a 
negative terminal. Many experiments have contributed 
to show that these radiant showers, although accompani¬ 
ments of the discharge, are not carriers ; and that, having 
once issued from their source, they continue their own 
course irrespedive of that of the discharge proper. They 
are, in fad, material showers, and, although not improbably 
charged with eledricity, yet their ulterior course does not 
appear to depend on their eledrical condition. Under 
these circumstances they can be arrested only by a mate¬ 
rial obstacle, and consequently the phenomena above 
described maybe considered as furnishing an experimental 
proof that the striae represent local aggregations of matter, 
and not merely special eledrical conditions of the gas. * A Paper read before the Royal Society, June 16,18S1. 
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ON THE INFLUENCE OF COAL-DUST IN 

COLLIERY EXPLOSIONS* 

No. III. 

By W. GALLOWAY. 

The information that can be gleaned from a study of the 
three great colliery explosions of the past year—namely, 
Risca, Seaham, and Penygraig—appears to throw more 
light upon the question than anything that has been 
elicited experimentally either by myself or others since I: 
last had the honour of addressing the Fellows on the 
same subject. These explosions took place on the 15th of 
July, the 8th of September, and the 10th of December 
respectively, and they cost the lives of no fewer than 385 
persons in all—Risca, 120 ; Seaham, 164 ; and Penygraig, 
101. 

For the purposes of the present paper I visited Risca 
Colliery on the 24th of October, and Seaham Colliery on the 
24th of November, and I have had the rare opportunity of 
becoming thoroughly conversant with every circumstance 
connected with the Penygraig explosion, and with the 
events which immediately preceded and accompanied its 
occurrence. 

A careful consideration of all the preceding details has 
irresistibly convinced me that, whatever may be the 
results of experiments with coal-dust made on a small 
scale, this is not a mere question of “ adding fuel to the 
flame,” of “ aggravating the consequence of an explo¬ 
sion,” of “ spreading an explosion,” or of “ lengthening 
out the flame of fire-damp,” or that of a blown-out shot. 
Expressions of that kind not only fail to convey a true 
idea of the aCtual state of matters, but they are apt to be 
misleading. 1 might describe the impression upon my own 
mind to be somewhat as follows.—Given a well-ventilated 
or badly-ventilated dry mine with moderately clean fine 
dry coal-dust lying everywhere all over the workings, and 
of any quality varying from a long-flaming house-coal, 
like that of Blantyre, on the one hand, to a semi-bitumin¬ 
ous steam coal, like that of Penygraig, on the other hand, 
then if an explosion be begun at any point in one of the 
only three possible ways—(1) By the coal-dust being 
raised and ignited by a blown-out or other shot; (2) by an 
explosive accumulation of firedamp and air being ignited 
by a blown-out or other shot; (3) by an explosive accu¬ 
mulation being ignited accidentally by a defective or other 
safety-lamp, or in any other manner—and if it accumulates 
a certain degree of fuel without dying out, that force will 
go on increasing, and the explosion will inevitably extend 
to every open space in the workings, whatever may be 
their extent or ramifications. I make no mention of fire¬ 
damp as necessary to the attainment of this result, with 
the exception of the comparatively small quantity required 
to create the first disturbance. It must not be imagined, 
however, that I lose sight of the latent firedamp contained 
in the air of every mine of this class. On the contrary, I 
am satisfied that that firedamp plays a most important 
part in every great explosion, and I have endeavoured 
strongly to urge this view in both of my previous papers. 

International Medical and Sanitary Exhibition.— 
An Exhibition of Medical and Sanitary Appliances, &c., 
promoted by the Parkes Museum of Hygiene, will be held 
at South Kensington from July 16th to August 31st, 1881. 
The opening ceremony will take place at the Royal Albert 
Hall, on Saturday, July 16th. The chair will be taken at J 
4.30 p.m. by the Right Hon. Earl Spencer, K.G., sup¬ 
ported by the Right Hon. Earl Granviile, K.G., the Right 
Hon. J. G. Dodson, M.P., Sir James Paget, Bart., F.R.S., 
and J. Eric Erichsen, F.R.S. 

♦ Abstraft of a Paper read before the Royal Society, June 16, x8Sz, 

COLLIERY EXPLOSIONS* 

By F. A. ABEL, C.B., F.R.S., President of the Institute of Chemistry, 
Chemist to the War Department, &c. 

On November 19th, 1880, I received a communication 
from Mr. Thomas Bell, Her Majesty’s Inspector of Mines, 
Durham District, informing me that a series of samples of 
dust from Seaham Colliery, collected subsequent to the 
explosion of September 8th, 1880, by himself and assistants, 
and by the Miners’ Executive at Durham, had been for¬ 
warded to me to Woolwich, and that in accordance with 
my request larger quantities of the same samples had been 
sent, for purposes of special experiment by me, to Gars- 
wood Hall Colliery near Wigan, with the exception of 
three, which it was thought might have been burnt by the 
explosion, and of which only small quantities had been 
collected. 

The descriptive list of the samples accompanying Mr. 
Bell’s letter is appended. 

A memorandum containing a few additional particulars 
with regard to these samples was afterwards received by 
me from Mr. Bell, and also a skeleton plan of the colliery; 
upon which were indicated by letters, corresponding to 
the markings of the samples, the places where they were 
collected. 

The samples, 13 in number, which were sent to Wool¬ 
wich, were in the first instance dried at a temperature of 
ioo° Farhenheit, and passed through a sieve of 50 meshes 
to the inch, so as to remove the coarser particles, which in 
some instances existed in very large proportion in the 
specimens. 

I. 
The accompanying is a tabulated statement of the 

results furnished by chemical, mechanical, and microscopic 
examination of the finer, or sifted, portions of the whole 
of these samples. 

It will be seen from an examination of the table that 
there were considerable differences in the amount of actual 
coaf-dust contained in the different samples. The sample 
marked X, collected from the screens, was found to con¬ 
sist almost entirely of coal; taking it, therefore, as repre¬ 
senting approximately in composition the coal-dust itself 
furnished by this colliery, an estimate which, though 
rough, is sufficiently near for purposes of practical com¬ 
parison, was based upon it (as shown in the table) of the 
proportion of coal-dust existing in the several other 
samples of sifted dust. 

This comparison shows that the actual coal-dust in the 
other samples ranged from about g6 to 54 parts in xoo of 
the sifted dust, dried at 100° Fahrenheit. 

The samples K, L, collected at the curve in the Stone 
Drift near No. x and 2 pits, consisted chiefly of coal-dust, 
while those taken from off props and stones on the off side 
of No. 1 Engine Plane (S) from beyond the end of the 
Stone Drift No. 1 pit, 3rd East way (V), and from near 
the Maudlin Engine (M), also contained very large propor¬ 
tions of coal. The sample from No. 3, Hutton Seam, 
South way (N) consisted, on the other hand, of little more 
than half its weight of coal. This sample presents special 
interest, as will be seen further on, in reference to the 
question of the influence of dust in promoting or aggra¬ 
vating explosions in coal-mines. 

The microscopical examination of portions of the 
samples, as received, was specially directed to the detec¬ 
tion in them of coal particles which had been affeCled by 
heat. No such particles were discovered in samples K 
and L (taken from the curve in the Stone Drift), in M 
(collected near Maudlin Engine), in V (collected beyond 
the end of the Stone Drift, in No, 3 East way), nor in 
sample X, taken from the screens. A few particles of 

* Report on the Results of Experiments made, with Samples o^ 
Dust collected at Seaham Colliery, in compliance with the request of 
the Secretary of State for the Home Department, conveyed by letter 
dated November 4th, 1880, 
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TABLE I. 

Particulars regarding Samples of Coal-dust collected in Seaham Colliery, 15TH and i6th Nov., 1880* 
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IK From floor of curve in stone drift 78-39 14-96 2I-6x 2-65 18-96 93-39 2 988 
L* From curve in stone drift, scraped 79-24 I2'00 20-76 3-07 17-69 95-93 2 100 

off baulks of timber near the roof 
on which it was deposited, in some 
places, more than an inch thick. 

fM From near Maudlin Engine, sup¬ 
posed to have been affedted by 

79-55 25-3X 20-45 5-28 I5-I7 80-41 3 84-3 

explosion. 
fN From No. 3, Hutton seam, south 85-50 55HI 14*50 1-81 12-69 5378 8 81-4 

way. light grey 
+0 From old incline floor. 82-21 37-43 17-79 3-63 14-16 69-94 4 85-7 
P* From old incline floor, mostly 86-86 42-50 I3-I4 3-67 9’47 64-83 3 92-5 

scraped off timbers blown out by 
the explosion, the rest off flat 
stones. 

Q* Scraped off flat stones, &c., on 89-15 34*22 10-85 367 7-18 73"11 3 xoo 
return side of Polka doors. 

tR Off side of No. 1 engine plane at 81-27 37'36 1873 4-21 14-52 69-43 7 74-3 
long turn. greyish brown 

ts Do. do. do. do. 8o-i6 24-13 19-84 2-64 17-20 84-23 3 94’7 
off props and stones. 

+T From floorin No. x travelling road. 79-40 36-44 20-60 4-10 16-50 70-46 7 77-9 

tu 
greyish brown 

From floor in stone drift, No. 1 pit, 8o-6o 40-92 19-40 2-91 16-49 67-17 6 80-9 
third east way. 

tv From ground, three pillars beyond 76-55 24*87 23-45 3*21 20-24 82-92 5 85-6 
end of stone drift, in third east 
way, No. 1 pit. 

+X From 1 and 2 screens, probably 7972 10-25 20-28 i-oo 19-28 99-75 1 100 
accumulated slowly and over a black 
long period. 

Microscopic Examination. 

K. —Coal particles glistening and sharp, various sizes, very 
few mineral particles. 

L. —Particles uniform in size, but much finer than K, all 
glistening and sharp, very few mineral particles. 

M. —Large sharp coal particles mixed with fragments of 
minerals. 

N. —A very few large particles of coal-dust and a small 
proportion of very fine particles, some of which 
appeared to have been affedled by heat. Consists 
largely of fine sand and other mineral particles. 

O. —Some coarse mineral particles and coarse coal particles 
mostly covered with greyish dust ; the larger propor¬ 
tion consists of fine glistening particles; some of the 
coarser particles appeared to be coked. 

P. —Fine, and much more uniform in size than O ; some 
coarse mineral particles. Some coal particles had 
been affedted by heat. 

Q. —Particles much colledted together, less glistening than 
other samples, fine dust apparently clinging to them. 
Many of the particles had been adted upon by heat. 

R. —Very large proportion of coarse mineral particles, a 
few coal-dust particles, and much coke. 

S. —A few rather coarse mineral particles, a comparatively 
large proportion of uniformly fine coal-dust, of which 
some had been affedted by heat. 

T. —All clean coarse particles of coal, coke, and minerals; 
no very fine dust. 

U. —Coarse particles of coal and minerals, with fine sand, 
and coke-dust particles adhering. Great variations in 
size. 

V. —Clean coarse particles, chiefly coal. A small propor¬ 
tion of fine; some particles of wood and straw. 

X.—Coal-dust particles, fine and very uniform. No 
mineral particles observed. 

sample H, from South way, No. 3, Hutton Seam, appeared 
to afford evidence, though not of a very decided nature, of 
having been adted upon by heat; the same was the case 
with sample O, from the floor of the Old Incline. A few 
particles in sample P, from the same locality (scraped off 
timbers and flat stones), furnished more decided evidence 
of exposure to a high temperature. The remaining five 
samples all contained coked particles of dust, the propor¬ 
tions being comparatively small in samples (U) from floor 
in No. 1 Stone Drift, 3rd East way) and S (from props and 
stones at off side of No. 1, Engine Plane), while they 
were considerable in sample R, from the same locality, in 
Q (colledted off flat stones on return side of Polka doors), 
and in T (from floor in No. 1 Travelling Road). 

The memorandum from Mr, R. S. Wright, which was 
transmitted to me in the Under Secretary of State’s letter 
of November 4th, 1880 (and is appended to this report), 
specified the points which it was desired to have elucidated 
by the examination of dust samples ; it states that samples 
of burnt dust should be analysed with a view to an opinion 
whether such burnt dust is— 

(1.) The ash or produdt of dust burnt by an explosion 
of fire-damp; or is 

(2.) The remains or produdt of dust which has itself 
been explosively burned (with or without fire¬ 
damp) whilst suspended in air. 

The meaning which is intended to be attached to the 
term " explosively burnt ” is not very obvious, but it may 



be at once stated, with reference to this part of the memo¬ 
randum, that— 

(i.) Although some coal-dust particles in several of the 
samples exhibited signs, as described, of having been ex¬ 
posed to a high temperature, the samples Q and R are the 
only two which might be described as burnt dust; even 
these contained respectively 7 and i4'5 per cent of volatile 
matters (exclusive of 3F7 and 4^2 per cent of water, not 
driven off at 100° Fahrenheit), and consequently consisted 
in part of unburnt dust. 

(2.) It therefore appears evident, either that the.upper or 
superficial portions of these samples, in the positions in 
which the dust accumulations we. e found by the collectors 
of them, had been attacked by the heat of the explosion, 
the portions beneath the surface remaining unaffected, or 
that portions of the dust suspended in the air at the time 
of the explosion, and partially burnt while taking part in 
its development and propagation, or consequent upon their 
exposure to the heat of the explosion, had been deposited 
after the explosion upon the top of accumulations of un¬ 
burnt dust. In either case the burnt dust must obviously 
have become mixed in the process of collection with a 
more or less preponderating proportion of unburnt dust, 
upon which it had, in some instances, been deposited or 
produced only to the extent of a thin film. 

(3 ) The chemical and microscopical examination of the 
dust samples collected in the Seaham Colliery in November 
last did not consequently furnish any data to lead to con¬ 
clusions as to the extent to which the dust may have taken 
part in the production or augmentation and transmission 
of the explosion. 

(4.) On the other hand, the examination has served to 
show— 

(n) That the dust samples collected in different parts of 
the colliery differed veiy considerably in the pro 
portion of coal-dust and of other matters which 
they contained, as well as in their mechanical 
condition; 

(b) That, after the explosion, coked or partially burnt 
dust existed, though apparently not in very con¬ 
siderable proportion, at several points very distant 
from each other and in different diredtions, as in 
the samples U from near extremity of stone drift, 
No. 1 pit, P from old incline floor, R from south 
way, Hutton seam, and S from No. x, travelling 
road ; 

(e) That the dust samples K, L, and M, collected from 
the curve in Stone Drift, and from near Maudlin 
engine—i.c., at those points seledled for the pur¬ 
poses of this enquiry which are nearest to the 
spot where the shot was fired at the time that 
the explosion occurred—afforded no evidence of 
having been subjected to the adlion of a high 
temperature. 

With regard to points 1 and 2A in Mr. Wright’s memo¬ 
randum, neither chemical nor microscopical examination 
could furnish any indication of a charaderistic difference 
between “ the ash or produd of dust burnt by an explosion 
of fire-damp, and that which has itself been (explosively ?) 
burnt with or without fire-damp, whilst suspended in the 
air.” If, in the latter case, the quantity of dust suspended 
in the air (in addition to, or without, fire-damp) be such 
that the proportion borne by the atmospheric oxygen is 
that, or in excess of that, required for the combustion of 
the inflammable constituents of the coal particles, the 
latter might be completely coked and even partly burnt 
to ash, though the completeness of the result would depend 
much upon the inflammability and fineness of the dust, 
Upon the rapidity of the explosion, and upon the amount 
of heat developed. It is more than probable, however, 
that at any rate a large proportion of the coal dust sus¬ 
pended in the air at the time of a fire-damp explosion, or 
of an explosion produced, if it be possible, by the sole 
agency of coal-dust, would only be partially coked, and 
such would also be the case with deposits of coal-dust 
exposed to the heat and flame of a fire-damp explosion. 

Chemical News, 
July 8, i83t. 

In the latter case, if the coal be a caking coal, and the 
dust contain but little matter foreign to coal, a crust, or 
conglomerate, of partially coked dust maybe formed, but 
the non-existence of any evidence of such aggregations in 
the samples colledted in the Seaham Colliery cannot be 
accepted as any positive indication that this particular 
adicn of heat had not taken place in the localities where 
the specimens had been colleded, because any coked dust 
of this particular form would have become again reduced 
to dust in the handling, transport, &c., of the samples. 

The ten larger samples of dust sent to Brynn from 
Seaham (of which smaller portions had been received at 
Woolwich and examined, and which are marked f in the 
descriptive list) were found to be all more or less moist, 
and as means for their proper desiccation, without applica¬ 
tion of excessive heat, did not exist at the colliery, they 
were transmitted to Woolwich, where they were carefully 
dried in a core-drying stove in the Royal Arsenal Shell 
Foundry, and sifted so as to separate all coarser particles ; 
the sifted samples were then packed to exclude access o 
damp, and returned to Brynn for experiment. 

The samples were compared with each other, and also 
with samples of coal-dust obtained from various collieries 
at which serious explosions had recently occurred, with 
respedt to the proportion of fire-damp to air which a sus¬ 
pension of each particular sample in the gas-mixture 
would cause to be exploded readily by contadt with the 
naked flame of a Davy lamp. 

In this way a reliable estimate appeared to be arrived 
at of the comparative sensitiveness, or of the comparatively 
dangerous charadter, of the different dust samples. 

The results of this comparison are given in the second 
part of this report. 

(To be continued.) 

SELENIUM AND ITS APPLICATIONS TO THE 
PHOTOPHONE AND TELEPHOTOGRAPHY* 

By SHELFORD BIDWELL, M.A., LL.B., M.R.I. 

(Concluded from p. 2.) 

By the help of a refledting galvanometer I now propose to 
show you the various effects produced by different parts 
of the spedtrum of the eledtric light formed by a bisulphide 
prism upon the resistance of a selenium ceil. The maxi¬ 
mum defledtion is seen to occur when the selenium is at 
the extreme outer edge of the red. 

The effedt of interposing various coloured glasses 
between a gas flame and the selenium cell was also tried. 
The greatest effect was produced by orange glass, the 
smallest by green. It was, too, observed as a remarkable 
fadt that the light transmitted by a dark blue glass pro¬ 
duced a greater effedt than that which had been passed 
through a blue glass of much lighter tint. But on a 
spedtroscopic examination the darker one was found to 
transmit a certain portion of red light. I also tried the 
effedt of radiation from a black-hot poker held at a distance 
of about 6 inches from the selenium, and upon the first 
trial found that the resistance, instead of being diminished 
was increased by several thousand ohms. I imagined 
this to be due to a rise of temperature in the selenium, 
and was thus led to experiment upon the effedt of tempera¬ 
ture. In this matter, too, there is a rtmarkable dis¬ 
crepancy between the authorities. Prof. Adams says that 
an increase of temperature increases the resistance of 
selenium, and even suggests that a selenium bar should be 
used for the construdlion of a very delicate thermometer. 
Dr. Guthrie, Messrs. Draper and Moss, and others, make 
the diredtly opposite assertion that the resistance of sele¬ 
nium diminishes with heat. I repeated my poker experi- 

* A Paper read before the Royal Institution of Great Britain, 
Friday, March 11,1881. 
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ment, which had in the former case apparently corro¬ 
borated Prof. Adams, and now to my utter astonishment 
I found that the resistance was greatly diminished. This 
second experiment, therefore, seemed to support Dr. 
Guthrie’s statement. A great number of experiments were 
now undertaken for the purpose of arriving at the truth of 
the matter, with the details of which I will not weary you. 
Solutions of alum in water, of iodine in bisulphide of 
carbon, plates of glass and of ebonite were interposed 
between the selenium and the sources of light and heat. 
The selenium was now fried, now frozen ; and the most 
contradictory results were obtained. At one moment I 
felt convinced that Prof. Adams was right, at the next 
there appeared to be no shadow of doubt that Dr. Guthrie’s 
was the true theory. In fadt, it seemed as if the selenium 
was possessed by a demon which produced the variations 
in accordance with the caprices of its own unaccountable 
will. At length, when the confusion was at its height and 
the demon most bewildering, the true explanation was 
suddenly revealed, and so exceedingly simple is it that 
now the only marvel is that it should have so long eluded 
discovery. The secret of the matter is this, and it dis¬ 
closes one of the most remarkable properties of this most 
remarkable substance :—There is a certain degree of tem¬ 
perature at which a piece of crystalline selenium has a 
maximum resistance. If a piece of selenium at this tem¬ 
perature is exposed to either heat or cold—it matters not 
which—its resistance will at once be diminished ; and 
extremes of either produce a far greater variation than is 
ever effedted by the adtion of light. A selenium cell which, 
at the ordinary temperature measured in a dim light 
110,000 ohms, was reduced by immersing it in oil at 1150 
C. to 18,000 ohms. The resistance of the same cell was 
reduced by immersing it in turpentine at — 6° C. to 49 000 
ohms. In the case of the single cell with which I have 
hitherto made the experiment, the tempeiature on each 
side of which the resistance is diminished is 24° C.* Let 
this piece of selenium be gradually raised from a tempera¬ 
ture of zero to a temperature of ioo° C. While passing 
from zero to 24°, its resistance will rapidly increase. 
Passing from 240 to ioo° its resistance will again rapidly 
diminish. (This experiment was successfully shown.) 

Until Prof. Bell direded his attention to selenium, all 
observations concerning the effed of light upon its con- 
dudivity had been made by means of the galvanometer. 
But it occurred to him that the marvellously sensitive 
telephone which he has invented might with advantage be 
used for the purpose, and on the 17th May, 1878, he an¬ 
nounced in this theatre “ the possibility,’’ to use his own 
words, “ of hearing a shadow by interrupting the adion of 
light upon selenium.” A few days afterwards Mr. Wil¬ 
loughby Smith informed the Society of Telegraph En¬ 
gineers that he had carried this idea into effed, and had 
heard the adion of a ray of light upon a piece of crystal¬ 
line selenium. 

When a selenium cell, a telephone, and a battery are 
conneded in circuit, a uniform current of eledricity will, 
under ordinary circumstances, flow through the telephone, 
and a person listening would hear nothing. Suppose, now, 
that a series of flashes of light were allowed to fall upon 
the selenium. In the intervals of darkness the selenium 
cell would offer a greater resistance to the passage of the 
eledric current than during the intervals of light. The 
strength of the current would be constantly varying ; and 
if the flashes succeeded one another quickly enough and 
with sufficient regularity, a musical note would now be 
heard by a person listening at the telephone. The exad 
pitch of this note would of course depend upon the rate af 
which the flashes succeeded one another, being high when 
the succession is rapid, low when it is slow. The 
nature of this sound is very peculiar, reminding one of 
the moaning of a syren or the rising and falling of the 
wind. With a sufficiently sensitive cell, powerful battery, 

* The experiment has since been repeated with five other cells, and 
their temperatures of maximum resistance were found to be 230 140, 
30°, 35°, and 220 respectively. 

and delicate telephone, the sound may be heard at a 
distance of many feet. 

I shall interrupt the steady beam of light which is now 
falling upon the cell by causing a zinc disk with radial 
slits cut in it to rotate in the path of the beam, and the 
sound produced by the rapid succession of light and shade 
upon the selenium cell will be heard in the telephone. 
When the cell is screened from the 1 iaht, the sound at 
once ceases. When the screen is removed, the sound is 
again heard as before. By using a system analogous to 
that of dots and dashes, an intermittent beam of light 
might be employed to convey photophonic messages to a 
distance. 

But Prof. Bell has gone further than this. He was not 
satisfied with merely interrupting a steady beam of light, 
producing alternately strong light and total darkness, but 
he aimed at graduating its intensity in correspondence 
with the varying phases of the complex sound-waves pro¬ 
duced by the human voice. It is evident that if a beam 
so regulated were allowed to fall upon the selenium cell, 
the exadt words spoken, with their articulation unimpaired, 
would be reproduced in the telephone. Prof. Bell adopted 
a device which is equally marvellous for its extraordinary 
simplicity and for its perfedt efficiency. The beam of light 
is made to fall upon the face of a small flexible mirror, 
whence it is refkdted to the distant selenium cell, lenses 
being used for the purpose of rendering the rays parallel 
and condensing them where required. The speaker diredts 
his voice upon the back of the mirror, which takes up the 
sound-waves and is thrown into a state of vibration, thus 
becoming alternately concave and convex. Now, when it 
is concave the light refledted by it is more concentrated, 
and the selenium cell more brightly illuminated. On the 
other hand, when it is convex, the opposite effedt is pro¬ 
duced ; the rays are more dispersed and the illumination 
of the cell less intense. And since the movements of the 
mirror are in exadt correspondence with the sound-waves 
of the voice, so also will be the intensity of the illumina¬ 
tion of the selenium cell. The strength of the current 
passing through it will vary in the same proportion, and 
will cause the telephone plate to vibrate in consonance 
with the mirror, and thus to reproduce the exadt sounds by 
which the mirror was set in motion. 

In the small experimental photophone which is before 
you, the receiving station is within 20 feet of the trans¬ 
mitter, and any sounds heard in the telephone would of 
course be utterly drowned by the adtual voice of the speaker 
at the mirror. It is necessary, therefore, to prolong the 
telephone wires, and carry them to a distant room, where 
the sounds that have travelled along the beam of light 
can be heard without interruption. Prof. Bell, using, 
instead of a lens, a large refledtor for receiving the beam 
of light, has heard words which were spoken when the 
mirror was 700 feet away from the selenium cell. 

It is impossible to exhibit the photophone in adlion to 
an audience, because the effedts can only be heard by a 
single person at a time. But I may mention, that in the 
course of some experiments with this little instrument 
which Prof. Tyndall very kindly permitted me to make 
here on the 7th of December last, every word transmitted 
by it was perfedtly understood. 

I propose now to say a few words upon another and very 
different application of selenium. In point of interest 
and importance it cannot be compared with the photo¬ 
phone : but since it is a child of my own I naturally regard 
it with a certain amount of a fife db on. It occurred to me 
a few months ago that the wonderful property of selenium, 
which we have been discussing this evening, might be 
applied in the construdtion of an instrument for trans¬ 
mitting pidtures of natural objedts to a distance along a 
telegraph wire. I have construdted a rough experimental 
apparatus in order to ascertain whether my ideas could 
be carried out in pradtice, and it is so far successful, that 
although the pidtures hitherto transmitted are of a very 
rudimentary charadter, I think there can be little doubt 



20 Selenium and its Application to the Photophone, &c. { Chj “yTissiws 

that further elaboration of the instrument would render it 
far more effective. 

Iodide of potassium is very easily decomposed by a 

current of electricity. If a piece of paper which has been 
soaked in a solution of this substance be laid on a piece of 
metal, m, Fig. 2, which is connected to the negative pole 
of a battery, b, and a piece of platinum wire, p, which is 
connected with the positive pole, be drawn over its surface, 
the path of the point will be marked by a brown line, due 
to the liberation of iodine. Let the platinum wire and 
the metal plate be connected to a second battery b' in 
such a manner that a current of electricity may pass 
through the paper in the opposite direction ; and let a 

variable resistance, r, be inserted between the platinum 
wire and first battery, b, and the selenium cell, s, between 
the platinum wire and the second battery. And let the 
resistance be so adjusted that when the selenium cell is 
exposed to a strong light, the two opposite currents 
through the paper and the galvanometer, G, neutralise 
each other; then the point when drawn over the paper 
will make no mark. But if the selenium cell is shaded, 
its resistance will be immediately increased, and the 
current from the first battery will predominate. The 
point, if moved over the paper, will now trace a strong 
line, which, if the selenium is again exposed, will be 
broken off or enfeebled according to the intensity of the 
light. (Exp.) 

If a series of these brown lines were drawn parallel to 
one another and very close together, it is evident that by 

Fig. 2. 

regulating their intensity and introducing gaps in the 
proper places any design or picture might be represented. 
This is the principle of Bakewell’s copying telegraph, 
which will transmit writing or pictures drawn upon tinfoil 
with a -non-conduCting ink. My instrument differs from 
his in that the current is varied simply by the aCtion of 
light. The transmitting instrument, y, Fig. 3, consists of 
a small cylindrical box, 2 inches deep, mounted upon a 
horizontal spindle, upon which is cut a screw having sixty- 
four threads to the inch. This works in two bearings 
4 inches apart, one of which has an inside screw corre¬ 
sponding to that upon the spindle. At a point midway 
between the two ends of the cylinder a pinhole, h, is drilled, 
and behind the hole a selenium cell, s, is fixed. One 
terminal of the selenium cell is connected (through the 
spindle and stand of the instrument) with the negative 
pole of a battery b', the other with the line wire, M,to the 
distant station. The receiving instrument, x, contains a 
similar brass cylinder, similarly mounted. A platinum 
point, p, presses gently upon its surface, and is connected 
both to the line wire and, through a variable resistance, r, 

with the positive pole of a local battery, b, the negative 
pole of which is connected through the galvanometer, g, 

with the cylinder. A wire or earth connection, N, between 
the negative pole of the local battery and the positive pole 
of the other, completes the arrangement. 

To prepare the instruments for work the cylinder of the 
transmitting instrument is brought to its middle position 

and a picture not more than 2 inches square is focussed 
upon its surface by means of a photographic lens, L. The 
hole, H, in the cylinder is then brought to the brightest 
point of the focussed picture, and a scrap of sensitised paper 
being placed under the platinum point of the receiver, the 
variable resistance is adjusted, so that the two opposite 
currents through the paper neutralise each other. When 

Fig. 3. 

this is accomplised the two cylinders are screwed back as 
far as they will go, the cylinder of the receiver is covered 
with sensitised paper, and all is ready to commence 
operations. 

The two cylinders are caused to rotate slowly and 
synchronously. The little hole in the transmitting 

Fig. 4. 

Image Focussed upon Transmitter. 

Image as Reproduced by Receiver. 

cylinder will in the course of its spiral path cover succes¬ 
sively every point of the focussed pidture, and the amount 
of light falling at any moment upon the selenium cell will 
be proportional to the illumination of that particular spot 
of the pidture which, for the time being, is occupied by 
the pin-hole. During the greater part of each revolution 
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the platinum point will trace a uniform brown line upon 
the prepared paper, but when the pin-hole happens to be 
passing over a bright part of the pidure, this line is en¬ 
feebled or broken. The spiral trace by the point is so 
close as to produce, at a little distance, the appearance of 
a uniformly coloured surface, and the breaks in the con¬ 
tinuity of the line constitute a pidure which, if the instru¬ 
ment were perfed, would be a counterpart of that pro- 
jeded upon the transmitter. 

The pidures upon which I have hitherto operated have 
been mostly simple designs, such as diamonds and squares 
cut out of thin metal, and projeded by a magic lantern 
(see Fig. 4). But the instrument is in its earliest stage 
of infancy. It is at present hardly a single month old, and 
I regret to say that since its birth it has been shamefully 
negleded, circumstances having prevented me from giving 
it even the ordinary care and attention which all young 
creatures ought to receive. Nevertheless, I cannot but 
think that it is capable of indefinite development; and 
should there ever be a demand for telephotography, it may 
in time turn out to be a useful member of society. 

ON THE 

VENTILATION OF HALLS OF AUDIENCE* 

By ROBERT BRIGGS, 
Member of the American Society of Civil Engineers. 

(Concluded from p. 8.) 

Any man may warm himself as he pleases. It is impos' 
sible for a number of men to tell one man what will please 
each of them individually, and for that one man to please 
them all. It is not the provision of means of control that 
will secure the wished for result. With every appliance 
failure is certain, unless those appliances pass into the 
hands of the persons to be warmed themselves. The neg- 
led of this essential condition has led to repeated failures, 
until there is a popular belief that no ventilating apparatus 
can be successful, and there exists a general preference 
either for dired steam heating; where an occupant of a 
room can manipulate the cocks or valves to his own liking, 
or for mere current warming ; where opening or closing a 
register, also by any person in the room, controls the heat 
supply satisfactorily, when no importance is attached to 
the air thus adventitiously furnished or closed off. Only 
hospitals, or jails, or orphan asylums arehappily ventilated, 
regardless of the volition of the sufferers, but greatly to 
the delight of ventilation dodors, whose experimental 
results are pleasant to contemplate. 

While commenting thus freely upon the drawbacks of 
previous efforts, it is a suitable requirement upon the fault¬ 
finder that he should offer a remedy; and a remedy will 
now be proposed, which is : That to the engineer, or per¬ 
sons in charge of the apparatus, should be delegated the 
running of the same mechanically, in a defined way, 
without his or they assuming the regulation of the tem¬ 
perature of comfort in any room or hall, or part of a room 
or hall, where the magnitude of the same admits of 
division into parts. The temperatures desired or attained 
being positively controlled, within certain limits, by the 
occupants, or by representatives of the occupants, such 
as floor officials or ushers, in the rooms or halls. The 
limits of temperature proposed are 50 degrees for the low¬ 
est and 80 degrees (possible) for the highest. The supply 
of air at any one time should be constant and invariable, 
so that the equilibrium of distribution will not be dis¬ 
ordered by the closing-off or wide-opening of registers for 
admission of air—the usual process for controlling tem¬ 
peratures with heated currents at present. 

The arrangement of apparatus to effed the foregoing, 
becomes necessarily a matter of original plan and con. 

* A Paper presented to the American Society of Civil Engineers, 
January 26,1881. 
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strudion, and is as follows : The boilers, fan engine, and 
fan may be assumed, for convenience of running, as well 
as for better and simpler construction, to be placed in juxta¬ 
position in vaults, at any desirable point about the buildings 
or grounds. Where the grounds near the building fall 
away, so that the boiler can be located above ground, and 
yet below the levels of the coils, this disposition of boiler 
is preferable. One of the advantages of the proposed 
method is, that except the cost of duds and mains, the 
placing of boilers some distance from a building, say some 
300 or 400 feet, is not objectionable. 

When the desirable level for the boilers, with regard to 
the coils, for direCt return of condense water without 
force, cannot be had, the return mains can descend to 
some separating recipient, where the condense water can 
be trapped-off to a hot well from which the boilers will be 
fed by a pump ; or the coils may be trapped separately or 
in clusters, and their condense water taken by return mains 
to the hot well; or the coils may be trapped-off, and the 
hot condense water wasted ; or yet, again, the return 
mains with regular descent may carry the condense water 
to a closed hot well, placed below the boiler level, under 
the boiler pressure, from which it will be elevated by a 
closed pump to supply the boiler.* 

The main duCt should be dry, air-tight, and closed as a 
passage way, absolutely without openings into rooms, 
vaults, or general passages, excepting only such doors as 
may be necessary to give access to the dud for the pur¬ 
poses of the apparatus. Every precaution should be taken 
to make the main dud inconvenient as a thoroughfare. 
This main dud, in the arrangement of apparatus here 
proposed, may be carried under ground or under floors, 
anywhere amongst the foundations or cellar walls of the 
building; only prescribing that it shall be well built in 
smooth finished masonry, without angles, dry, air-tight, 
and closed. Duds smaller than 12 square feet sedional 
area may be built of thin galvanised iron, or may be built 
of wood (with narrow, 3-inch wide boards, tongued and 
grooved, mill-planed both sides), and lined with light sheet 
tin, with soldered joints. The wood-work of duds need 
not be expensive, but it should be substantial. While 
small duds or branches can be cheapest made of thin gal¬ 
vanised iron, in permanent structures, brick-work duds, 
with arched or slate-covered roofs, of all sedional areas, 
branch duds included, is the best construdion. Coil 
chambers should be built in the manner, and of similar 
materials, described for duds. 

Returning to the arrangement of apparatus :—There is 
to be construded either diredly in advance of the fan 
chamber or close behind it, conneding to the main dud, 
an auxiliary coil chamber to hold an auxiliary heating coil. 
This auxiliary heating coil should be built in at least four 
separate sedions (with perhaps a larger number for an 
extensive apparatus), and this coil should, in its aggre¬ 
gate of surface, have enough to heat the entire volume of 
air required for winter ventilation from zero (or from the 
supposable lowest temperature of winter) to 50 degrees. 
Besides this sedional arrangement of the coil, it (the coil) 
should be so placed in the coil chamber that the air can be 
passed or by-passed, through or around any one or other 
or ail of the sedions, under the regulation of sliding doors 
or of louvered blinds, so that not only complete but in¬ 
stantaneous control of the heat of the entering air can 
be had. 

With the use of these means of control of the heat of 
the air entering the duds, to meet every temperature of 
the external air, the duty of the engineer so far as relates 
to the heat in the building (for the most part) ceases. He 
will be required to see at all times, when the outside tem¬ 
perature ranges below the limit of 50 degrees, that the 
air passing into the main dud has a constant temperature 
of 50 degrees. 

* This last very valuable improvement in the arrangement of return 
mains was proposed and introduced by W. E. Worthen, M.A.S.C.E., 
of New York. It presents the same advantages, a3 regards the 11 air 
difficulty,” that is found in dired return to the boilers, 
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This temperature offers great advantages in the trans¬ 
mission of air-currents. It allows them to be carried 
under ground, in cellars, near foundations and under floor¬ 
ings, to any desirable distance, without loss or gain of 
heat in the transmission. It places all the local coils in 
the building on an equality in the demand upon them to 
supply hot or heated currents. It will be found that half 
the heating surface for the entire building will be demanded 
in this auxiliary coil, and that this surface will be pecu¬ 
liarly efficient, because of the great difference between 
the temperature of the coil surface and that of the effluent 
air from the coil. With the redudtion of dimension of the 
local distributing coils, a corresponding redudtion of di¬ 
mension of flow- and return-mains will be permissible. 
And an advantage of the highest importance is yet to be 
Stated; all risk of freezing up the return-mains or the 
lower pipes of the local coils (or occasionally an entire 
coil) is obviated, while nothing but positive negledt could 
allow freezing to occur in one of the sedtions of the 
auxiliary coil. 

The local distributing coils should, perhaps, be sec¬ 
tional, in not more than two sedtions for the larger coils, 
but it is questionable whether any division of these may 
be necessary, although the writer would advise it in con- 
strudtion. These coils should be in chambers arranged 
for the air to be passed or by-passed, through or around 
them, by the regulation of slides or valves to be placed 
under the control of the occupants of the room or of the 
officers or ushers in a hall. The means for regulation 
should be solely in the rooms or halls themselves, and any 
gradation of temperature of entering air from 50 to 80 de¬ 
grees should be instantaneously commanded, without, 
however, varying the quantity of air regularly supplied. 
If, with these provisions, by any accident or negledt the 
extreme of heat or of cold be allowed in the air supply 
for a short time, the effedt will not be serious, for the in¬ 
stant restitution to what the occupants of a room may 
deem their temperature of comfort is feasible. The set¬ 
tlement of degrees of discomfort amongst the number 
occupying a room will have to be effected by tolerance, 
much as the fresh air is got in a railway-carriage, where 
there is no one to blame but the passenger when a window 
is opened or closed. 

In halls it is manifestly proper that the floor should be 
separated in divisions, each having its own supply of air, 
so that the local regulation may meet not only the small 
differences of local requirement, which always occur, but 
also the differences of individual demand of equally gene¬ 
ral, and even more urgent, occurrence. The galleries of 
halls have not merely a small difference in requirement, 
but at all times they demand two or three or even more 

■ degrees less temperature for entering air than the floors. 
.In some cases, as in the Senate Chamber or the Hall of 
^Representatives at Washington, and generally in all legis¬ 
lative or council chambers, the galleries are occupied by 
a crowd of spectators, clothed, in cold weather, in heavy 
outer garments, while the floors must be comfortable for 
the members, who are by no means crowded together, in 
usual indoor clothing. At evening sessions when gas¬ 
lights are required, the increase of temperature therefrom 
will be found mainly in the galleries, and it then becomes 
essential to supply them with cooler air than the rest of 
the hall. It is a consequent necessity for the successful 
ventilation of halls that the gallery supplies of air be dis¬ 
tinct and separate from those to the floor; and it is much 
better to arrange for these supplies in separate divisions, 
one, if not two, to each side of the hall. 

The duty of the engineer of the apparatus, so far as the 
local coil? are concerned, will require him to put in use 
one or both sedtions of such coils to meet the demand of 
the season or day as regards mere warming and positive 
heating. Beyond this he has, whenever the external tem¬ 
perature is below 70 degrees, only to see that each coil is 
supplied with steam, and in satisfadlory operation as a 
steam coil, under full boiler pressure. With this, and with 
his charge of the temperature derived or proceeding from 
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the auxiliary coil, his responsibility for heating the build¬ 
ing in cold weather ceases. As the weather becomes 
warmer in any year, and when the external temperature 
reaches 50 degrees, the auxiliary coil is thrown off. At 
65 to 70 degrees the local coils cease to be operative, and 
thereafter the engineer, running the fan at double rate 
when summer ventilation is required, supplies to such 
hall (the ventilation of which was based on 10 cubic feet 
of air per person per minute) the max mum of 20 cubic 
feet, which quantity will be found nearly all that can well 
be delivered amongst a crowd, where each person occupies 
say 4 square feet of floor space, or the average theatre 
allowance. 

Economy in running an apparatus must always be con¬ 
sidered in planning the same, and no building can be 
ventilated to the full extent continuously, whether its hall 
be occupied or not, with any proper regard for expenditure. 
It follows that, notwithstanding what has been said about 
exonerating the engineer or director of the control of the 
heating, there must yet be left, with these persons or one 
of them, the means of reducing the air supply to meet the 
real necessities of use or vacancy,—of complete or partial 
occupancy. This may be effedted in part by the running 
of the fan, but it will be found necessary to provide for 
regulation of air delivery by closure of dudis or branches 
to some extent. As the local coil surfaces are unalter¬ 
able, the effedt of employment of a greatly reduced volume 
of air at times will be to enable them to give currents of 
much higher temperature than 80 degrees. 

Thus in a hall with 1200 people, at a minimum of 
10 cubic fett per person per minute, we have 12,000 
cubic feet per minute. If the local coils can take this 
air at 50 degrees, and heat it to 68 degrees, which may 
be supposed to give 70 degrees in a room in moderate 
weather, and if the same local coils can take this air at 
50 degrees and heat it to say 75 degrees in the coldest 
day (the 80 degrees heat from local coils is supposed in 
this case to warm up the room after it may have been 
chilled for want of heat), and also to give 70 degrees in 
the room, it is evident that, reducing the quantity of air to 
1200 cubic feet per minute, these same local coils are suf¬ 
ficient in extent to carry the 1200 cubic feet from 50 degrees 
to over 125 degrees in the same minute of supply, and at 
this temperature the room will be warmed to 70 degrees 
against zero out of dcors, at greatly less expenditure of 
fuel. For in one case there is wasted of vitiated air 
12,000 cubic feet which had been taken at zero and allowed 
to escape at 70 degrees, while in the other case only 1200 
cubic feet, taken also at zero and escaping at 70 degrees, 
is demanded in effecting the heating. 

This possibility of economising in the working of every 
system of ventilation is the bane of all methods. Venti¬ 
lation is not economic as a process of warming. In many 
instances, after a demonstration of successful ventilation, 
the working of the apparatus is permitted to degenerate to 
the barest warming. There is demanded a conscientious 
persistency in maintaining a thorough ventilation, where 
the warming can be made satisfactory without it, that 
surpasses the moral appreciation of a money-getting 
manager or of an economic official. 

In presenting this optimist view of the subjedt of prac¬ 
tical ventilation of halls of audiences, it must be accepted 
as indicating the path of advance, not as demonstrating 
the impropiiety of advance. No expenditure is justifiable 
which cannot have the assertion of necessity; nothing 
surpassing the admitted wants of society will be appreci¬ 
ated or willingly paid for. The current belief and faith 
in the necessity for purer air in halls must be entertained 
by the audiences before the expenditure for provision or of 
maintenance of ventilating apparatuses can be warranted. 
It is sure that people do become less tolefant to the close¬ 
ness and odours of halls, court-rooms, school-houses, year 
by year. This is evidenced by the extravagant schemes 
of sanitation of such places on the one hand, and by the 
boasts of impossible accomplishments with wholly incom¬ 
petent means on the other, that find so frequent publica- 
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tion. It has been the purpose of this paper to set forth 
the least quantity of air supply compatible with relative 
purity in the air of an occupied hall, and then, without 
gloss or extenuation, to set out the difficulties and costs 
in obtaining this least quantity, and- the inconvenience and 
discomfort attendant, so that they shall all be appreciated 
as incident to the problem of ventilation. 

Above all, in the effort to give or establish practical 
limits for the necessities of ventilation in halls of audi¬ 
ences, which can with safety be aspired to at this present 
time, and with justice be demanded by the community 
from all those who control the management of audience 
or session rooms, it is not wished to be misunderstood by 
supposing that this paper has been, or is, advocating the 
dispensing with any real demand in quantity or quality of 
the supply of fresh, pure air. Compliance with the present 
system of ventilation of hot-air furnaces, which system is 
merely heating to requisite intensity, with adventitious 
supply of air, is as far from the ideal of perfection as the 
scheme of giving to the occupant of a hall the healthful 
air of the mountains, with the freedom and volume of the 
west wind, is from the possibility of construction or of 
operation. Little by little modern society appreciates the 
conditions of healthful, civilised existence. The removal 
of cause of offence is the first requisite of sanitation, and 
it is the first requisite of ventilation. Our tolerance of 
personal uncleanness in small ways, and in large ones 
also, goes far to account for the offensiveness and un¬ 
healthiness of many places of public gathering. Argu¬ 
ments on this point, and social enforcements of regulations 
in this regard, in theatres, court-rooms, galleries of public 
halls, school rooms, public conveyances of all kinds (espe¬ 
cially the latter), will be more efficient than the indoc¬ 
trinating of surmounting the difficulty by gales of fresh 
air, furnished regardless of comfort and expense. 

Finally, after establishing the requirements for necessary 
and indispensable ventilation of audience halls and of 
audiences, it becomes the indispensable preliminary that 
the original planning and subsequent eredtion of the 
buildings shall provide suitable rooms for apparatus, to¬ 
gether with duds, distributing passages, and flues, in order 
to render available the methods of the mechanical en¬ 
gineer ; by which methods ventilation, with comfortable 
heating, can now be effeded with controllable, positive, 
and satisfadory result. 

CORRESPONDENCE. 

ON A NEW METHOD FOR THE ESTIMATION 

OF NITRATES IN POTABLE WATER. 

To the Editor of the Chemical News. 

Sir,—Mr. J. West-Knights read a paper before the Society 
of Public Analysts with the above heading on the i6 hof 
March last. Allow me to state that it is not a new method, 
but only a slight modification of Mr. Edward Nicholson’s 
process, as described by him in the Madras Monthly 
Journal of Medical Science, for May, 1871, and also in the 
Chemical News, vol. xxv., p. 89.—I am, &c., 

William Johnstone. 
King’s Lynn, July 4,1881. 

THE ACTION OF NITRIC ACID ON METALS. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News, vol. xliii., p. 284, I read a 
note by M. E. Maumend “ On the Adion of Nitric Acid 
on the Metals.” According to M. Maumene’s theory, the 
formation of ammonia by the adion of tin on nitric acid 
takes place according to the following equation :— 

l4Sn + N05(HO)io«8SnO-j-6Sn + NH3+7HO. 

Now since only 8 equivalents of Sn take part in the re- 
adion, why use 14 ? What rile do the other 6 parts of 
Sn play ? 

I shall be much obliged to my learned friend if he will 
explain this obscure point of his “ Theorie GenSrale.”—I 
am, &c., 

Dr. D. Tommasi. 
Florence, June 27,1881. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees oi temperature are Centigrade, unless otherwise 
expressed. 

Compies Rendus Hehdomadaires des Seances, de VAcademie 
des Sciences. No. 22, May 30, 1881. 

Discontinuous Phosphorescent Spedtra Observed 
in High Vacua.—W. Crookes.—This paper has been 
communicated in full to the Royal Society. M. E« 
Becquerel remarked that he had previously observed some 
of the fads observed by Mr. Crookes. (See Ann. de Chimie 
et de Physique, 3rd series, vol. lvii., p. 40.) 

New Interrupter for Induction Coils.—M. Deprez.— 
The author states that the apparatus of M. Ducretet 
(Compies Rendus, May 23) is merely a form of that which 
he produced nearly a year ago, and laid before the Socifte 
de Physique. The elasticity commonly given to the 
organs of the ordinary interruptor, and the amplitude of 
movement which it consequently possesses, are injurious 
to the effeds proposed to be obtained. 

The Conic Mirror : A Reply to M. Pifre.—M.- 
Mouchot.—The mirror is an apparatus for concentrating, 
the heat of the sun’s rays. The author contends that its- 
adion is more powerful than M. Pifre is willing to admit.. 

Discussion of the Theory of the Three Funda¬ 
mental Colour-Sensations of the Eye. Distinctive 
Characters of these Colours.—A. Rosenstiehl.—The 
fundamental colours possess the following properties :—■ 
By their mixture, two and two, they produce all the 
colours perceptible to our eyes. They produce at the 
same time the sensation of whiteness to a less degree 
than the other colours. The sensation of pure whiteness 
depends on the equal excitement of the three fundamental 
sensations. As regards complementary colours he finds 
that the colours situate on the one and the other side of 
a primary colour, and which are to the eye equidistant, 
have their complementaries so close together that it is 
difficult to distinguish between such as are consecutive. 

Essence of Wild Thyme.—P. Febve.—The author 
has obtained from this oil a cymene, C20Hi4, and a thymol, 

C2oHi408. 

Geological Microzymas.—Reply to MM. Chamber- 
land and Roux.—A. Bechamp.—The author refers to- 
foimer experiments in which he has obtained alcohol, 
ladic, acetic, and butyric acid by means of the microzyma 
of chalk. 

Vanadiate of Lead and Copper from Laurium.—■- 
F. Pisani.—The mineral is a cupriferous eusynchite, con¬ 
taining equal equivalents of lead and copper, as in psitta-- 
cinite and mottramite. 

Journal fur Praktische Chetnie. 
Paits 19 and 20, 1880. 

Formation of Urea in the Animal Organism.—-E0- 
Drechsel.—The author shows that urea is iormed from 
ammonium carbaminate. 

Nos. 1 and 2, 1881. 
Researches from the Chemical Laboratory of Prof. 

A. Saytzeff at Kasan.—'These consist of a memoir by 
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B. Sorokin on the constitution of diallyl, and a paper by 
W. Lebedinsky on allyl-di-iso-propyl-carbinol and its 
product, /3-di-iso-propyl-ethylen-lactic acid. 

Contributions to the Chemistry of the Chrom- 
ammonium Compounds. — O. J. Christensen.— The 
author gives a very full account of roseo-chrom-hydrate, 
the corresponding chloride, bromide, iodide, sulphate, 
nitrate, platinum bromide, sulphato-platinum chloride, 
sulphato-platinum bromide, mercuric chloride, bromo- 
chromate, the double cyanides of roseo-cobalt and roseo- 
chrome with iron, cobalt, and chrome. He mentions that 
whilst the two atoms' of chlorine in chloro-purpureo-chrome 
chloride are most intimately combined, and are not pre¬ 
cipitated by silver nitrate without the aid of heat in the 
roseo-chloride, all the chlorine is precipitated by silver 
nitrate in the cold. In an appendix the author treats of 
the preparation of chloro-purpureo-chrome chloride. 

Changes of Colour in the Solutions of the Salts 
Chrome-oxide.—G. Doyer van Cleef.—The author con¬ 
cludes from his experiments that the neutral chrome salts, 
which dissolve with a violet colour, undergo a gradual de¬ 
composition in solution, and that the changes of colour of 
the chromic salts when heated are due to a similar decom¬ 
position carried to a greater extent. 

Loss of Water by Certain Salts Chromic of Oxide. 
—G. Doyer van Cleeff.—In chromic sulphate there is no 
marked difference between the mode of combination of 
twelve of the mols. of crystalline water and of the re¬ 
mainder. 

Silver in Commercial Bismuth and Certain Con¬ 
nected Phenomena.—R. Schneider.—It appears that 
distindt traces of silver are to be found in many samples 
of the commercial preparations of bismuth. Pure oxide 
of bismuth free from silver is not sensitive to light. 

History of the Oxidations in the Animal Body.—-M. 
Nencki.—The author submits the researches and conclu¬ 
sions of Hoppe-Seyler to a severe criticism. 

Nos. 3 and 4, 1881. 

Crystalh'ne Albumen in Pumpkin Seeds.—Dr. G. 
Griibler.—Pumpkin seeds contain an albumen which may 
be easily obtained in well-developed octahedral crystals. 
The proteine ccntained in the seeds consists chiefly of 
such crystals. Crystalline albumen is distinguished from 
the amorphous variety by a far smaller proportion of ash 
and of phosphoric acid, and by a higher proportion of 
carbon, nitrogen, and sulphur. 

Formation of Dihydro-anthranol and Anthracene 
from Anthraquinon.—Dr. H. R. von Perger.—Dihydro- 
anthranol is obtained from anthraquinon by the action of 
zinc powder and ammonia. 

The Compounds of the Mono- and Bi-basic Fatty 
Acids with the Phenols—M. Nencki and N. Sieber.— 
By the alternate application of mono-basic fatty acids and 
phenols with zinc chloride an entire series of aromatic 
oxy-ketons have been formed. The authors have also 
obtained a succinyl fluoresceine by heating hydrated suc¬ 
cinic acid and resorcine along with zinc chloride or with 
Strong sulphuric acid. 

Benzol and Dipropargyl. Confirmation of Theory 
as regards the Formation-heat of the Hydrocarbons. 
—Julius Thomsen.—The liberation of heat on the forma¬ 
tion of hydrocarbons of constant volume from gaseous 
carbon and hydrogen is a multiple of a constant magni¬ 
tude, about 14,700 cals. "I he single combination of two 
carbon atoms yields the same quantity of heat as the 
combination of one hydrogen atom with the atom of car¬ 
bon. The double combination of two carbon atoms effects 
the same liberation of heat as the simple combination. 
The threefold combination of two carbon atoms occasions 
no liberation of heat. The liberation of heat on the 
formation of a hydrocarbon from amorphous carbon and 

gaseous hydrogen, the volume remaining constant, may 
be calculated according to the formula— 

(ChH2w)= — n d+{2m-\-x+y)r, 

x and y denoting the number of the single and double 
valences. The constant difference between the combus¬ 
tion-heat of two adjacent members of a homologous group 
of hydrocarbons is 159,840 cals. The great difference 
between the combustinn-heat of the isomeric hydrocarbons 
benzol and dipropargyl as deduced from the author’s 
theory is confirmed by the experiments of Berthelot and 
Ogier. 

Supposed Isomeric Ethans.—JuliusThomsen.—The 
aethans obtained from zinc ethyl and by the electrolysis of 
acetic acid have an equal combustion-heat, 373,250 cals. 
Ethyl-hydride and dimethyl are probably identical. 

Thymo-quinon-chlorimide and its Transformations. 
—Dr. M. Andresen.—This memoir does not admit of 
useful abstraction. 

Researches from the Laboratory of Prof. A. Saytzeff, 
at Kasan.—This paper describes /3-dipropyl and /3-di- 
ethyl-ethylen-ladlic acids, and the oxidation of allyl-di- 
methyl-carbinol and diallyl-carbinol with potassium per¬ 
manganate. 

Nos. 5 and 6, 1881. 

Determinations of Chemical Affinity (Third treatise). 
—Dr. W. Ostwald.—The author investigates the circum¬ 
stance that the monobasic salts in presence of their 
neutral salts have a greater solvent power than without 
them. This fadt is the more remarkable since, according 
to present thermo-chemical, volume-chemical, and optico- 
chemical researches, it was not to be expedted. 

Contributions to the Chemistry of the Cobalt-am¬ 
monia Compounds.—S. M. Jorgensen.—This memoir is 
devoted to the nitrato-purpureo-cobalt salts, the compo¬ 
sition and readtions of which are described in detail. 

Researches from the Chemical Laboratory of Prof. 
Alex. Saytzeff, at Kasan.—These consist of a memoir 
by A. Seinljanitzin on allyl-methyl-propyl-carbinol, and 
on its derivative, /3-methyl-propyl-ethylen-lactic acid ; a 
paper by K. Rjabinin on the methyl- and ethyl-ethers of 
diallyl-carbinol, and on /3-methoxyl-glutaric acid obtained 
from the former; a memoir on the formation of/3-methyl- 
oxy-glutaric acid from diallyl-methyl-carbinol, by B. Soro- 

' kin ; a paper on the transformation of the oxy-valerianic 
acid obtained from allyl-methyl-carbinol into iso-propyl- 
acetic acid, and on the /3-iso-dipropyl-acetic acid, by Al. 
Schirokoff; and studies on the calcium and barium salts 
of the diethyl and methyl-propyl-acetic acid. 

Behaviour of Argentiferous Bismuth on Re-crystal¬ 
lisation.—Clemens Winkler.—The author admits an error 
in a former paper. 

Myko-protein.—F. Schaffer.—Myko-protein belongs to 
the true albumens, and is the most sparingly soluble of 
all the acid albumens in the solutions of neutral salts. 

Les Motides, Revue Hebdomadaire des Sciences. 
No. 8, February 24, 1881. 

Method of Distinguishing SpuriousHoney.—Asolu- 
tion of 20 parts of honey in 60 parts of water mixed with 
alcohol gives a heavy white precipitate of dextrine if 
glucose has been added, whilst genuine honey if treated 
in the same manner merely becomes milky. 

No. g, March 3, 1881. 

Source of Selenium.—At Cachenta, in the Province 
of Mendoza, in the Argentine Republic, there occurs an 
ore containing 28 8 per cent of selpnium alongwith silver, 
copper, lead, iron, tellurium, sulphur, silica, and alumina. 
The proportion of tellurium is higher than that of sulphur. 

Ten pages are devoted to an article on the alleged 
liquefaction of the blood of St. Januarius at Naples, 
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which it is maintained is a miracle not to be explained 
by science! 

No. 10, March 10, 1881. 

True Chemistry.—E. Maumene.—The author sums up 
his paper in the following words:—“ Eight new acids in 
an operation which was believed to be known because it 
had already furnished a ninth.” Everyone knows that 
barium hyposulphite and iodine gave Fordos and Gelis 
the tetra-sulpheate (tetra-thionate) of barium. These 
chemists thought this the only possible compound pro¬ 
duced by the two bodies. The real adtion is not what . 
Fordos and Gelis thought, and is accompanied or followed 
by other reactions, according as an excess of iodine or of 
disulphubate (hyposulphite) is employed. The new acids 
are said to be SgO^, SgOs, SsOii, S3G3, S3O2, SgOq, S^Og, 
and S3O4. 

Revue Universelle des Mines, de la Metallurgie, &c., 
Tome g, No. x, January and February, 1881. 

This number contains no chemical matter. 

MISCELLANEOUS. 

Royal Polytechnic Institution.—Mr. W. Mattieu 
Williams, F.R.A.S., F.C.S., author of “ The Fuel of the 
Sun,” “Through Norway with a Knapsack,” &c., has 
been appointed to the management of the above Institu¬ 
tion, and commences his duties forthwith. 

The Stevens Institute of Technology.—At this 
establishment there has been recently opened a new work¬ 
shop for the pradtical study of mechanical engineering. 
It occupies a building 80 feet by 50 in width, with a high 
open roof and double galleries. It has been fitted up, at 
his own cost, by Professor H. Morton, the President of the 
Institute, and is well filled with the finest specimens of 
steam-engines, lathes, planers, drills, grinding machines, 
&c., and is well illuminated with the eledtric light. The 
new workshop was formally opened on the 14th of May 
last, when speeches were delivered by President Morton, 
Mr. Coleman Sellers, and others. Mr. Sellers spoke of 
former efforts made for the training of mechanists, when 
it was thought sufficient to add shop pradtice to the regu¬ 
lar school-course, and referred to a so-called “ Russian 
system ” which “ seeks to instrudt without trying to con- 
strudl,” but which he did not define or explain, though he 
declared that by its means skilled workmen are trained 
in a shorter time than by any other method with which he 
was familiar. President Morton explained that the objedt 
of the Stevens Institute was to train, not journeymen me¬ 
chanics, but mechanical engineers, and gave a sketch of 
the educational curriculum requisite. 

THE JOURNAL OF SCIENCE 
for JULY (Price is. 6d.), include— 

The Source of Eledtric Energy. By Charles Morris. 
A Handful of “ N'uces Zoologies," and their Cracking. By J. W. 

Slater. 
An Estimate of Auguste Comte. By G. H. C. 
Physiology of Mind-Reading. By George M. Beard, M.D. 

Analyses of Books. Correspondence. Notes. 

London: 3, Horse-Shoe Court,Ludgate Hill. 

R . J. S. MERRY, 

ASSAYER AND ANALYTICAL CHEMIST. 
SWANSEA. 

CILICATE OF SODA, Solid and in Solutions 
of Various Degrees of Concentration : thefinest quality ob¬ 

tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD and SONS, Soap 
Makers, See., Warrington. 

London Agent—-H. B. CLARKE, Great Tower Street, E.C. 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

BECKER’S STUDENT’S BALANCE,in polished mahogany 
glass case, slidingfront,counterpoised, to carry30grammes 
in each pan and turn to 4 milligramme,nickel plated pans £2 10 

Ditto, ditto,in mahogany glass case, polished black.£2 13 

Sole Agents for England, Ireland, and Wales:— 

TOWNSON * MERCER. 
Becker’s Complete Lists forwarded by post on receipt of id. stamp 

or free on application. 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE 
RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation, 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonia, 
Sulphide of Iron, 
Pure Acids, 
Chloride of Sulphur, 
Acetone, 
Chloroform, 
Aldehyde, 
Chlorate Baryta, 
Arsenic Acids, 
Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride cf Iron, 
Sulphite and Hyposul¬ 

phite of Soda, 
Phosphates of Soda and 

Ammonia, 
Ethers , 
Bromides, 
Iodides, 
Scale and Granular Pre¬ 

parations, 
Sulphide of Sodium. 

also, 

Pure Photographic Chemicals of every kind. 

MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON. 

MINERAL OIL REFINERY. 

'T'O BE SOLD, as a Going Concern, a Works 
producing first class Lubricating Oils for Spindles and other 

purposes, Paraffin Scales, &e., which have obtained a high standard 
in the market, and for which there exists a good selling connection in 
London, Manchester, and other districts. The Works adjoin the 
North Staffordshtie Railway, with siding accommodation, and are 
also conveniently situated for water carriage by canal. The plant 
consists of steam engines, boilers, stills,_ agitators, modern filter- 
presses, double freezing machine, hydraulic press, complete labora¬ 
tory, &c., and is capable of working about fifty tons of raw material 
per week. Satisfactory reasons given for disposing of business.— 
For cards to views or further particulars apply to Mr. J. R. Wain, 
Tunstall, Staff. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 212° F. 

Alumina... 
Gertrude (extra qual.) xst Quality. " 2nd Quality. 

59*00 53'83 52*00 
Peroxide of Iron . °'4 7 i-57 4*57 
Silica . 8*67 12*00 
Titanic Acid. 

18 00 
5-80 6*20 

Lime, Magnesia, Potash, Soda and] 
Sulphuric Acid. 0*23 0 83 ri4 

Combined Water. 22*30 29*27 24*00 

IOO’OO 99*97 99*91 

Our MINES, DRYING KILNS, and GRINDING MILLS are situated 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of. which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established 1798. 

ROBERT DAGLISH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manufacturers ot every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
of any required power,for Irrigating, Drain.ng, Mining, Rolling Mills, 
or Water Works purposes, arid Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleacbing-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glvcerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. 
Steam Superheaters improved for Oil, Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel, Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of MaCtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

T1 

Carr’s Patent Paint and Drug Mill. 
Approved by some of the most eminent Chemists, and awarded 

the Silver Prize Medals of the Manchester and Liverpool, and the 
Middleton Agriculiural Shows. 

From Messrs. E. H. Smyth & Co., 21 Duke 
Street, Edinburgh, and 69, Coleman Street, 
City, London.—The small Levigator Mill we 
recently got from you works most efficiently, 
and is a great economiser of time. 

The chief feature in this machine is, that 
although it can be turned with ease by a boy, 
it has iinmenseiriCtionai power for levigating 
purposes. This is caused by the runner being 
driven at a much greater speed, but in the 
same direction, than the bowl. The surfaces 
being Minton ware, they are clean, smooth, 
and durable. 

Testimonials on application. 
£11 nett cash, delivered in Manchester. 

The diameter of the bowl is 18 ins., and it and the rnnners aremade 
of Minton waie. It is useful for t ainters, Chemists, Grocers, and 
Cooks, for triturating and mixing Medicines, Vegetable Powders, Oint¬ 
ments, Paints, Sugar, Salt, Spices, Herbs, Meat for Potting, and will 
grind the coarsest Emery into a nearly Impalpable Powder in a 
lew seconds. The pan can be tilted for emptying, as shown in the 
dotted lines; it can be worked by hand or power. 

SOLE MAKERS— 
W. H. BAILEY & Co., Albion Works, Salford, Manchester 

SOUTH LONDON SCHOOL OF CHEMISTRY. 

VACATION ARRANGEMENTS. 

(Tentlemen can be private’y instructed in any 
^ branch of Practical Chemistry during the months of July, 

August, and September. Those desirous of working out any l<t search 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. oaxter, Secretary, South 
London Central Public Laboratory, Kennington Cross, S.E 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S Aidwick Chemical 
vVorks Manchester. 
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COLLIERY EXPLOSIONS* 

By F. A. ABEL, C.B., F.R.S., President of the Institute of Chemistry 1 
Chemist to the War Department, &c. 

(Continued from p, 18,) 

II. 

The influence which may be exerted by deposits of coal- 
dust in mines upon the magnitude of fire-damp explosions, 
to which attention appears first to have been directed by 
the observations of Faraday and Lyell in 1845, was made 
the subjedt of some experiments in France in 1867 by 
M. Verpilleux, who came to the conclusion that coal-dust 
plays an important part in coal mine explosions. The 
subjedt was further and more fully examined into in France 
by the aid of experiments on a small scale by M. Vital in 
1875, in connection with an enquiry into the nature and 
cause of an explosion which occurred the preceding year 
in the Campagnac Colliery, and in a part of that colliery 
where no fire-damp had ever been detected. On this 
occasion an examination for gas had been made by the 
overman with the Mueseler lamp just before firing a shot. 
After the first shot a scond hole was charged : the fuze 
having been ignited, the men then retreated, when, after a 
few seconds, a violent explosion occurred, and the men 
saw a large body of red flame advancing upon them. After 
examining the nature of dust collected in the mine, and 
instituting some special experiments upon a very small 
scale for the purpose of ascertaining whether, and to what 
extent, the flame from a small charge of powder was 
lengthened, when projected, like the flame from a blown 
out shot, into air containing fine coal-dust in suspension, 
M. Vital concluded that very fine coal-dust, very rich in 
volatile (inflammable) constituents, will take fire when 
raised by an explosion, and that portions of the coal are 
successively decomposed, yielded explosive mixtures with 
the air, whereby the fire is carried along; the intensity 
or violence of the burning being much influenced by the 
physical charadteis (fineness, &c.) of the dust. He also 
pointed out that an explosion of fire-damp, while taking 
place almost instantaneously, inflames or decomposes a 
small quantity of coal-dust raised by its explosion, and 
that explosive adtion is thus propagated when the fire¬ 
damp explosion ceases. Soon after M. Vital’s investiga¬ 
tion of the subject Mr. W. Galloway commenced a series 
of valuable experiments upon a larger scale, with the view 
of investigating the influence of coal-dust in colliery ex¬ 
plosions, and the results were communicated by him to 
the Royal Society in two papers, in 1876 and 1879. The 
conclusions to which Mr. Galloway was led by the experi¬ 
ments described in his first paper were to the effedt that a 
mixture of air and a particular coal-dust which had been 
made the subjedt of chemical examination and practical 
experiment, was not inflammable at the ordinary pressure 
and temperature, but that the presence of a very small 
proportion of fire-damp in the air, the existence of which 
could not be detedted with the Davy lamp by the most 
experienced observer, rendered this dust inflammable, and 
caused it to burn freely with a red smoky flame. From 
this it was inferred that an explosion, when originated in 
any way whatever in a dry and dusty mine, may extend 
itself to remote parts of the workings, where the presence 
of fire-damp was quite unsuspedted. 

* Report on the Results cf Experiments made, with Samples of 
Dust collected at Seaham Colliery, in compliance with the request of 
the Secretary of State for the Home Department, conveyed by letter 
dated November 4th, 1880. 

In his second paper Mr. Galloway demonstrated that 
the return air of a mine in which a considerable quantity 
of fire-damp is emitted by the coal, as in the Llwynypia 
Colliery (where the air-return was estimated to contain 
approximately 2 to 2.\ per cent), may be rendered inflam¬ 
mable by the addition of coal-dust. He also described 
experiments by which it appeared to be demonstrated that 
the flame developed by an explosion of fire-damp in a 
particular part of amine might be propagated, at any rate 
to some extent, by coal-dust raised and suspended by the 
explosion in the air travelling through a mine, even in the 
complete absence of fire-damp in this air. 

The apparatus devised by Mr. Galloway for the latter 
experiments was very ingenious, but it appears open to 
question whether small quantities of fire-damp did not 
find their way, before the explosion, from that part of the 
apparatus where the gas-mixture was prepared and fired, 
into the channel where coal-dust was raised and into 
which the flame of the explosion was projected. 

Extensive experiments have been carried on, and are 
still in progress, atHarton Colliery, under the dire df ion of 
Mr. Lindsay Wood and Professor Frere Marreco, and also 
at the Broad Oaks Iron Works by a committee of the 
Chesterfield and Derbyshire Institute of Engineers, upon 
the behaviour of air containing coal-dust in suspension, 
and moving at different velocities, when exposed to the 
effedt of a lamp or gas-flame, or of the flash produced by 
firing a small charge of gunpowder from a pistol or cannon 
in the dust-laden atmosphere. The apparatus used in 
these experiments and in some of those of Mr. Galloway 
are alike in general construdtion, differing, however, in 
regard to dimensions and some other details. They con¬ 
sist of long wooden boxes, channels, or galleries, fitted 
with windows to serve as observing stations; with relief 
doors, flaps, or other suitable arrangements for minimising 
damage to the apparatus from explosions; with appliances 
for maintaining air currents at different velocities, and 
supplies of air and of coal-gas or fire-damp in fixed propor¬ 
tions ; with arrangements (in some instances) for raising 
the temperature of the air which passes through the box 
or channel, and means of admitting supplies of coal dust 
into the apparatus in such a way that they shall be readily 
carried forward in suspension in the current of air and gas. - 
Attempts have also been made, in connexion with these 
apparatus, to obtain some comparative records of the force 
exerted by different explosions. The height and width of 
the channels or galleries used by the different experimentors 
have varied from 12" X 6" to 18" x 15”. Their length 
has differed greatly: Mr. Galloway employed channels 
about 19 feet and 80 feet long; in the Harton experiments 
the length of the gallery was 42 feet from the dust hopper, 
and it had a parallel return gallery 39 feet long; in the 
Chesterfield apparatus the length of the gallery from the 
hopper was nearly 62 feet. 

It does not appear that in the numerous experiments 
made at the Harton Colliery by exposure of naked flames 
in currents of air laden with coal-dust, and by firing small 
cannon (representing blown-out shots), placed in various 
positions in such air currents, any decisive indication has 
been obtained of a propagation of flame by the coal-dust. 
On the other hand, I believe that the Chesterfield 
Committee consider they have obtained unquestionable 
evidence that flame will travel in a mixture of ccal-dust 
and air in the absence of any trace of fire-damp. 

At the Garswood Flail Colliery of Messrs. Smethurst, 
Hoyle, and Grime, at Brynn, near Wigan, a copious and 
continuous supply of pit-gas is brought to the surface, and 
has been utilised by Mr. William Smethurst in many valu¬ 
able experiments on the behaviour of different safety lamps 
in explosive gas mixtures, with the employment of appa¬ 
ratus similar in general construdlion to those just described. 

The Royal Commission on Accidents in Mines have 
availed themselves of this supply of gas, and of special 
conveniences and personal aid kindly placed at their dis¬ 
posal by Mr. Smethurst, to institute extensive experiments 
on the comparative merits of different safety-lamps. Fox 
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this purpose they had an apparatus constructed of the kind 
above referred to. The particular purpose for which it 
was needed rendered it only necessary to provide a com¬ 
paratively short channel or gallery, and the general fittings 
were of a simple nature, but great pains were taken to 
secure accuracy and uniformity in the velocity of the air- 
currents employed, in the proportions of gas used with 
the air, and in the intimacy of their mixture. The Com¬ 
mission satisfied themselves that, in these important 
respeCts, the apparatus used by them left little to be 
desired. 

Into this apparatus various modifications have been 
introduced for the purpose of rendering it suitable for the 
experiments which I desired to carry out with the samples 
of Seaham dust, and for the more extended experiments 
with coal-dust upon which the Commission are now 
engaged. 

The gallery or channel (one foot length of which has a 
capacity of about one cubic foot) has been increased in 
length so that the distance between the hopper, or drum- 
sieve, used for delivering the dust, and the vertical shaft 
at the end, into which the steam-jet passes, whereby the 
current is established and maintained at the desired velo¬ 
city, is 28 feet. In order to raise the air-current in the 
gallery to a temperature similar to that of the atmosphere 
in colliery workings, the air supply is drawn through the 
tubes of a large tubular boiler, which are heated by steam 
so as to obtain the current, passing at velocities which 
have ranged from 100 to 1000 feet per minute, at tempera¬ 
tures of 750 to 85° Fahrenheit, even in the severe winter 
weather during which a portion of these experiments have 
had to be carried on. 

The following sources of heat and flame were employed 
in the experiments made in this apparatus with the dust 
samples from Seaham Colliery :— 

I. An uncovered Davy or Mueseler lamp, with a long 
wick, so as to furnish a large flame, which, when 
exposed to the more rapid currents, was protected 
from extinction by alow screen of sheet metal. 

s. A wide gas jet, supplied with pit-gas and furnishing a 
broad flame, from 3 to 5 inches long. This was 
also protected by a shield reaching just above the 
gas-jet. 

3. A small cannon, fitted with an eleCtric fuze in the 
breech, and loaded with charges of 80 grains of 
fine grain powder. A simple plan of confining the 
charge or closing the muzzle of the cannon was 
employed, by which uniformity in the force of ex¬ 
plosion of the powder-charges was secured. In 
some instances the muzzle of the cannon was 
opposed to the current, in others its position was 
reversed. In some experiments these little cannon 
were employed singly, in others, two cannon were 
placed in the gallery at some distance from each 
other, their muzzles facing, and were fired one after 
the other, either in quick or in slow succession. 

4. A charge of 400 grains of powder, unconfined, and 
placed on the floor of the gallery, the charge con¬ 
sisting of 390 grains of compressed mining powder 
and 10 grains of sporting powder for the purpose of 
inflaming the former rapidly. The charge was 
ignited electrically. 

5. A charge of 200 grains of compressed powder, in¬ 
cluding a small quantity of sporting powder, 
arranged as No. 4. 

6. A charge of 400 grains of sporting powder, arranged 
as No. 4. 

7. A charge of 300 grains of loose gun-cotton, placed 
upon the floor of the gallery and fired electrically. 
This particular explosive agent was employed be¬ 
cause its ignition suddenly developed a large volume 
of flame similar in character to that produced by 
the ignition of an explosive mixture of fire-damp 
and air. 

The pit-gas which issues from the Wigan 9-foot mine, 
and with which the experiments at Garswood Hall 

Colliery were made, is what is commonly called a sharp 
gas, and of the kind known as silver gas. Its presence in 
air, when in sufficient abundance, is indicated by a 
lengthening of the flame of a safety lamp, but lower pro¬ 
portions, such as would be indicated by the production of 
small blue caps upon the flame of a Davy lamp with some 
descriptions of fire-damp, afford no such signs of their 
existence with this gas. The effects upon the lamp-flame 
of as much as 2‘5 per cent of the gas, in air, can only be 
detected by the most experienced observers. 

In experiments made in currents which ranged in velo¬ 
city from 200 to 1000 feet per minute, mixtures containing 
3-5 per cent of this gas were ignited (producing feeble ex¬ 
plosions) by a naked Davy lamp flame, sometimes almost 
immediately upon reaching that part of the gallery where 
the flame was placed, at others after the gas-mixture had 
been passing the flame from 5 to 10 seconds, the general 
ignition of the mixture being preceded by flares which 
travelled forward from the lamp-flame. In two or three 
experiments a gas-mixture containing only 3 per cent of 
firedamp inflamed throughout after the current had been 
passing some time, but in these instances there appears 
little doubt that other conditions, to be presently men¬ 
tioned, determined the inflammation of the mixture. With 
a current travelling only at a velocity of 100 feet per 
minute, no effect beyond some elongation of the lamp-flame 
was produced by a mixture containing 3 per cent of gas ; 
when increased to 3-25 per cent a very faint flickeringflame 
was observed, which was lengthened when the gas was 
further increased to 3-50 per cent. With 3-75 per cent 
the lamp-flame became occasionally prolonged into a lam¬ 
bent flame, which increased in size when the gas was in¬ 
creased to 4 per cent, and with a further increase to 4'23 
(in one experiment, and4'5 in another), the flame increased 
in size rapidly, filling the gallery in front of the lamp- 
flame, and finally a general ignition of the gas mixture in 
the whole gallery occurred. 

In an apparatus arranged (at Woolwich) for the expo¬ 
sure of mixtures of coal-gas and air, with or without dust, 
but perfectly still, to the effect of flashes of flame (pro¬ 
duced by igniting small quantities of gun-cotton electri¬ 
cally), no result was obtained with mixtures of 3 and 4 per 
eent of gas, and a feeble explosion was obtained with a 
mixture containing 4‘25 per cent. It appears, therefore, 
that in currents of considerable or moderate velocity, a 
mixture containing 3^5 per cent of the particular pit gas 
employed becomes ignited by the flame of a safety lamp, 
the flame travelling against the current with feeble explo¬ 
sive effedt, while, at a low velocity, or in a still atmosphere, 
from 4 to 4-5 per cent of coal-gas, or of this pit-gas, are 
required to produce a similar result. 

A series of experiments, as nearly as possible compara¬ 
tive in all respeCts, was made with the 10 samples of .dry 
Seaham dust, conveyed in suspension in currents having 
in each experiment a velocity of 600 feet per minute, and 
a temperature of about 8o° Fahrenheit. A naked Davy 
lamp, the flame protected by a screen, was placed in the 
gallery at a distance of 12 feet from the point where the 
current met the supply of dust. The latter was always 
maintained as far as possible at the maximum which could 
be delivered by the feeding arrangement used. In two or 
three instances the quantity of dust was comparatively 
small, and could, therefore, not be maintained for as long 
a period as fn other experiments, but the general results 
obtained were sufficiently marked to admit of a classifica¬ 
tion of the dusts as regards the readiness with which they 
promoted the ignition of such a gas mixture as the naked 
lamp flame did not exhibit any tendency to ignite before 
the dust was allowed to mingle with it; or, in other words, 
as regards the proportion of fire-damp required to impart 
explosive properties to the mixture of air and dust. What 
may be termed the order of sensitiveness of the dust 
samples, in reference to the latter point, is represented in 
the accompanying tabular statement, in which the samples 
of dust are indicated by their distinctive letters ; in the 
same table are shown the order of richness in coal, and Of 
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fineness of the dust samples as well as their relative posi¬ 
tion in regard to the extent to which they had been affedted 
by exposure to heat, so far as could be ascertained by the 
microscopic examination of small specimens. 

Table II. 
Order of Rich- Order of Affedted by Order of Sensi- 

ness in Coal. Fineness. Heat. tiveness. 

*} richest 

S 

X 

K 

s 

I No great 
| difference. 

X 

K 

M 
Appa¬ 
rently not. 

X K 

S 
N 

V Vj MRU V 
M 0 V N] Doubtful 

0 T 

T M OJ 
O R N S 

U U T 
N T U 

N R Rmost 

Description of Sample. 
X.—From screens. 
K.—Floor of curve in stock drift. 
S. —No. i, Engine plane, off props and stones. 
N. —No. 3, Hutton seam, south way. 
M.—Near Maudlin Engine. 
R.—No. i, Engine plane, off side. 
U. —Stone drift, No. i pit, 3rd east way. 
V. —Beyond end of stone drift, No. 1 pit, 3rd east way. 
O. —Old incline floor. 
T. —No. 1, travelling road. 

The most sensitive dusts, which were also the richest in 
coal and the finest, produced explosives mixtures with air 
containing only 2^5 per cent of fire-damp. The next to 
these in order of sensitiveness, and not greatly different 
from them, also followed next in order, both as regards 
richness in coal and fineness, but the one next following, 
and differing but little in sensitiveness from the preceding 
one, was the dust which chemical examination showed to 
be poorest in coal (containing nearly half its weight of 
non-combustible constituents). This dust, though not so 
uniformly fine as the preceding samples, was very uni¬ 
formly suspended throughout the air current which con¬ 
veyed it; 275 of fire-damp sufficed to produce with it a 
mixture which was exploded by the lamp-flame. Of the 
other six samples, four ranked closely together, being less 
sensitive than those already referred to. It will be seen 
that these differed from each other in regard to richness in 
coal and the proportions of very fine dust which they con¬ 
tain. Lastly, there were two samples decidedly less sen¬ 
sitive than these ; they did not present any very marked 
difference from or other of the preceding four samples in 
point of richness in coal, but they could not be so plenti¬ 
fully and uniformly suspended in the air current as the 
others. These six samples all formed more or less readily 
explosive mixtures when suspended in air containing 3 per 
cent of fire-damp. 

It will be seen from the tabulated comparative statement 
that the circumstance of some of the samples having been 
more or less affedted by heat, while others were unaffeded, 
does not appear to have borne any definite relation to the 
comparative sensitiveness of the different samples. An 
examination of the specific gravities of the several samples 
of dust showed that those which were the most sensitive 
had the lowest specific gravities, containing as they did 
the lowest proportions of heaxder metals foreign to coal 
(the specific gravity of X was = 1*41, of K = rso, and of 
S = 147. But with resped to the other samples, their 
specific gravities did not show any definite relation to 
their sensitiveness. Thus, of the two least sensitive dusts, 
O had a specific gravity of 173, while that of T was 172, 
and the sample N, which contained so large a proportion 
of non-combustible matters, and was third in order of sen¬ 
sitiveness, had the highest specific gravity of all the 
samples (i‘8g). 

On submitting dusts from other collieries to the same 

comparative experiments as were applied to the Seaham 
dust, it was found in the first place that the most sensitive 
of the latter were somewhat less so than two samples from 
the Madeley and Leycett Collieries (Fair Lady Pit). A 

copious flow of one of these in air containing only 2 per 
cent of gas, and travelling at a velocity of 600 feet per 
minute, caught fire almost immediately it reached the 
lamp-flame, and a general ignition of the mixture in the 
gallery followed very rapidly upon the first flare produced 
in front of the lamp. Another sample furnished a similar 
result when the fire-damp amounted to 2-25 per cent. 
Samples of dust from Blantyre and Newport, Abercarn 
Collieries, were found to be as sensitive as the most sensi¬ 
tive Seaham samples, while some samples from Penycraig 
Colliery corresponded in this resped to the second in order 
of the Seaham samples, but produced sharper explosions 
than any of those samples, when mixtures of the dust with 
air containing 2 75 and 3 per cent of fire-damp were 
inflamed. 

Although great pains were taken to render the discharge 
or flow of the several samples of dust into the gas- and 
air-mixture uniform in different experiments, some 
variations unavoidably occurred in the rapidity with which 
the dust was delivered, and such variations no doubt 
affeded in some instances the rapidity with which the dust- 
and gas-mixture was inflamed ; but repetitions of experi¬ 
ments with one and the same sample of dust showed that 
the results were generally reliable, and this was confirmed 
by the close correspondence of those obtained with dust- 
samples of similar charader. 

The Leycett samples corresponded closely in chemical 
charader and specific gravity to the Seaham dust colleded 
from the screens; their somewhat greater sensitiveness 
was, therefore, possibly ascribable to their travelling better 
and more uniformly in the air-current, and, perhaps, also 
to physical peculiarities. Indeed, while the richness of a 
dust in coal, or its greater inflammability, influenced the 
rapidity and consequent violence of the explosion of dust- 
and gas-mixtures containing corresponding quantities of 
fire-damp, the physical charaders and mechanical condition 
(lightness, porosity, and state of division) evidently con¬ 
tribute more than the richness in coal or combustibility of 
the dust-sample, to determine the comparative readiness 
with which it brings about the inflammation of a gas- 
mixture not susceptible of ignition se under otherwise 
similar conditions, and to regulate the proportion of gas 
required to produce, with it, a mixture which will ignite 
and convey flame, when coming into contad with flame. 
This is strikingly illustrated by the fad that the sample of 
Seaham dust containing the smallest proportion of coal, 
and consisting, indeed, of nearly half its weight of non¬ 
combustible matter, ranked next in sensitiveness to the 
samples which consisted almost entirely, or chiefly, of 
coal. 

Ihe results obtained with this particular dust led me to 
try whether the ignition by a lamp-flame of a mixture of 
fire-damp and air, not inflammable per se, would be 
brought about by suspending it in a fine readily-floating 
dust which was quite non-combustible, and not susceptible 
of any chemical change by exposure to a high temperature. 
The powder answering to these conditions which was most 
readily procurable when this experiment suggested itself 
was calcined magnesia. A gas-mixture having 3 per cent 
of fire-damp was allowed to pass a lamp-flame, at a 
velocity of 600 feet per minute for some time ; no result 
was produced, but on causing it to convey calcined mag¬ 
nesia in suspension long flares of flame were produced 
within a few seconds of the mixture first passing the lamp, 
and the inflammation speedily spread throughout the 
gallery with feeble explosive effedt. With only 275 per 
cent of gas, results quite similar were produced, the general 
ignition following, however, less rapidly after the first pro¬ 
duction of the flares in front of the lamp-flame. With 
another sample of calcined magnesia, which was not quit e 
so light as the first one, a corresponding result was obtaine d 
with a mixture containing 3 per cent of fire-damp. 
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In a still atmosphere, containing 2'5 per cent of coal 

gas, one of the most sensitive of the Seaham dusts (K), 
when suspended in it, produced ignition of the mixture, 
with no explosive effeCt. A corresponding result was pro¬ 
duced by suspending calcined magnesia in a still atmo¬ 
sphere containing 3 per cent of gas. 

It will be seen from these results that the perfectly non¬ 
combustible powder, magnesia, is, in its power to bring 
about the ignition of an otherwise uninflammable mixture of 
fire-damp or coal gas and air, little inferior to the most 
inflammable and sensitive of the Seaham dust-samples. 

These remarkable results led to the trial of a number of 
Other non-combustible powders or dusts, which are not 
chemically affeCted by such heat as they would be exposed 
to in the flame of a lamp (such as kaolin, powdered flint 
and other forms of silica, pumice, slate dust, &c.) with 
results similar to those furnished by the magnesia-dust, 
but more or less affedied by variations in the density and 
other physical properties of the dusts. In experiments 
with currents of 1000 feet velocity, the effedt of any one 
of the powders being deposited on the bottom and sides of 
the gallery, was to cause the instantaneous ignition of a 
3’5 per cent gas mixture on its reaching the lamp-flame, 
through the influence of dust particles carried along by 
the current, and in some instances a like result was ob¬ 
tained with 3'25 and 3 per cent gas-mixtures. From these 
results it appears that the ignition, after longer or shorter 
intervals, of currents of gas-mixtures of this kind, when 
passing a small lamp-flame (as noticed in an earlier part of 
this Report), is most probably ascribable to the influence of 
a few dust-particles which become accidentally suspended 
in the current and are carried into the flame. The instan¬ 
taneous raising of such small dust-particles to incan¬ 
descence by the flame must have the effedt of localising 
and consequently intensifying the heat at those points, 
and the ignition of the gas, greatly diluted with air, may 
thus be brought about. That such an effedt must be 
magnified when a cloud of very fine dust suspended in the 
gas-mixture passes through the flame, is obvious, and is 
demonstrated by the fringe of incandescent particles 
which surround the lamp-flame under these conditions, 
and thus the adtion of the dust in promoting the ignition 
of mixtures of very small quantities of fire-damp 
with air may pethaps be sufficiently accounted for. From 
certain phenomena observed in the experiments with 
non-combustible powders, it appears not improbable, 
however, that another quite distindl mode of adtion of the 
finely-divided and heated solid may operate very im¬ 
portantly, and at any rate contribute, in determining the 
ignition of gas-mixtures which are not susceptible of in¬ 
flammation by the application of flame alone. 

This subject will receive at the hands of the Royal 
Commission on Accidents in Mines the further investiga¬ 
tion which it demands, but the experiments which have 
been instituted by me in fire-damp mixtures with the Sea¬ 
ham dusts, and with other dusts (consequent upon the 
results which the former have furnished), have fully con¬ 
firmed the fads, already, in part, well established by the 
experiments of M. Vital and Mr. Galloway, that coal-dust 
in mines importantly promotes, extends, and aggravates 
explosions due to fire damp, by reason of the rapid in¬ 
flammability of the finely-divided combustible, and of the 
readiness with which it becomes and remains suspended 
in air-currents; and that it may also be itself readily 
brought into operation as a fiercely and rapidly burning, 
or even as an exploding, agent in mines, through the 
medium of fire-damp when existing even in a proportion 
which, in the case of the fire- damp per se, would not be 
attended by danger. The experiments have further demon¬ 
strated that dust in coal mines, quite apart from any in¬ 
flammability which it may possess through consisting 
partly or chiefly of coal (and by which it operates more or 
less seriously in increasing the magnitude of explosions 
and the heat and fire developed by them), can operate dis¬ 
tinctly, as a finely-divided solid, in determining the ignition 
of mixtures of only small proportions of fire damp and air, 
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and consequently in developing explosive effects, which, 
though mild in the first instance, may be increased in 
magnitude by the coal-dust which the first ignition of the 
gas-mixture raises and brings into action. 

In the experiments with coal-dust, the results of which 
are given in this Report, it has been shown that as small 
a proportion as about 2 per cent of fire-damp in air, in 
currents travelling at a moderate velocity (600 feet per 
minute) may be brought to ignition by coal-dust, or, what 
amounts to the same thing in regard to the result, that 
small proportions of fire-damp may be instrumental in de¬ 
termining the ignition of, and the propagation of flame by, 
coal-dust. 

In some experiments made in currents of very low ve¬ 
locity (100 feet per minute) with the most sensitive of the 
coal-dusts used in these experiments (from Leycett Colliery) 
it was found that when a mixture containing only 1-25 per 
cent of gas, charged with the dust, reached the naked lamp- 
flame the latter became surrounded by a large fringe of 
flame, filled with incandescent dust particles. When the 
proportion of gas was increased to i’5 per cent along flare 
was at once produced which soon increased to a large 
flame, and after a short interval the mixture of dust and 
air with this small quantity of fire-damp burned from end 
to end of the gallery. 

In his earlier paper communicated to the Royal Society, 
Mr. Galloway describes a series of careful observations on 
the effedt of various mixtures of fire-damp of a particular 
kind upon the flame of a safety lamp (which notwithstand¬ 
ing the persevering efforts of many intelligent workers who 
have endeavoured to establish a practicable and accurate 
method of determining underground the proportion of fire¬ 
damp in air, still remains the only expedient by which fire¬ 
damp is searched for, and its amount roughly estimated). 
Those observations demonstrate that it is, to say the least, 
extremely difficult to deteCt so small a proportion as 2 per 
cent of fire-damp in the atmosphere of a mine, and this 
conclusion has been quite recently confirmed by Mr. 
Galloway in his evidence at the inquest upon the Penycraig 
disaster, in which he stated that “ it is impossible for any 
but the most practised eye to deteCt so small a proportion 
of fire-damp (as 2 per cent) in the air, and then it is only 
with the aid of a glass lamp well cleaned, and with a good 
wick and good oil. The great majority of mining men and 
all ordinary workmen would pronounce the return air of 
such a colliery to be quite free from gas.” 

The correctness of these statements of Mr. Galloway 
has been confirmed by others having great experience in 
coal mines, of whom I have made inquiry on this subjeCt. 

It appears, therefore, that the proportion of fire-damp 
which is required to establish the ignition of what may be 
termed sensitive coal-dust, by means of a naked Davy- 
lamp flame, and to promote the propagation of fame by it, 
is below that which can, with the means at present em¬ 
ployed, be detected in the atmosphere of a mine by most 
experienced and careful observers. Even with less 
sensitive dusts (such as those from Seaham) the proportion 
of gas needed for the initiation of such a result is so small 
that its detection might be doubtful, especially with 
particular descriptions of fire-damp which do not produce 
“ caps ” in the safety lamp. 

It may be objected that in such special experiments as 
those which have been conducted with coal-dust by Mr. 
Galloway, by the Chesterfield Committee, by the Harton 
Experimentors, and by myself, the amount of coal-dust 
which was suspended in air was considerably in excess of 
that which would exist even in very dusty coal-mine 
ways, at any time when the explosion may be originated 
by the combined aClion of fire-damp and small quantities 
of dust. But many observations made in the course of 
these experiments have indicated that even minute quan¬ 
tities of dust may, under favourable conditions, serve as 
the inciting cause of the ignition of fire-damp mixtures of 
such a nature that, in the absence of that cause, they would 
escape ignition. Moreover, the inflaming agency in the 
experiments which have been described was simply the 
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naked flame of a safety lamp, whereas the disasters which 
have been attributed to so-called coal-dust explosions, and 
which may have been due to the combined adtion of dust 
and of fire-damp existing in very small proportions, have, 
at any rate in several instances, been clearly connected 
with the firing of shots. It has been demonstrated by the^ 
small-scale experiments described in this Report that the 
sensitiveness to ignition of a mixture of a small proportion 
of fire-damp with air, even in the supposed absence of 
dust, is very considerably increased if the source of heat 
or flame to which the mixture is exposed be increased. It 
has also been demonstrated that the existence of a propor¬ 
tion of fire damp very much below the smallest specified in 
the experiments described, in air in which coal-dust is sus¬ 
pended, will suffice to bring about the slow propagation of 
flame by the coal-dust, if the flame from a small cannon 
charged with only 80 grains of powder, and representing 
a blown-out shot upon a very small scale, be projedted 
into it in the gallery used in these experiments. This 
being the case, there is no doubt that the large body of 
flame produced in a working by a blown-out shot, or even 
by a somewhat too heavily charged shot, could produce a 
similar result in localities where dust is readily and 
abundantly raised by the firing of a shot, and where very 
small quantities of fire-damp exist in the air. 

ON WILKINSON’S PROCESS FOR THE 

MANUFACTURE OF ILLUMINATING GAS 

FROM WOOD.* 

By CHARLES A. DOREMUS, M.D., Ph.D. 

Though many substances have from time to time been 

suggested as proper materials from which to nrocure 

illuminating gas when subjected to destructive distillation, 

none seemed to equal coal, either in the quality of gas 

yielded or in the economy of manufacture. Fats, factory 

refuse, oil, petroleum have all even now a more or less 

extended use, and wood is frequently resorted to. 

Practical difficulties, however, have always stood in the 
way of its more general employment. The moisture even 
in the harder varieties of wood causes a lowering of the 
temperature of the retorts to such a degree as to largely 
increase the yield of tar, pyroligneous acid, and gas liquor 
generally. Besides this, the water, by diminishing the 
heat, renders the amount of gas produced very small, 
while the oxygen it contains goes to augment the carbonic 
acid, the quantity of which may even exceed 25 per cent 
of the gas. This large amount of carbonic acid necessarily 
diminishes the illuminating properties of the gas, or as it 
is commonly expressed, “ kills the light.” Its removal is 
therefore requisite, and the cost of purification increased. 
Except, therefore, in few cases, wood as a source for gas 
has been practically abandoned. 

For several years past it has been customary in some 
gas works to push the heat in the coal gas retorts, and 
obtain thereby 3000 or 4000 feet more gas to the ton of 
coal, but of a very low candle-power, however. This poor 
gas was then, after purification in the usual way, car- 
buretted either by naphtha vapour or “ fixed ” naphtha 
vapour, or by cannel gas. Avery excellent quality of gas 
was thus made, and at a low rate. 

The first instance of the use of such a process in this 
country, we believe, was with the company working under 
Tessid du Motay’s patents, in Buffalo. It was proposed 
by this company to manufacture water-gas, and enrich it 
by means of carburetters placed in each house. The 
danger of the oil (gasoline) was recognised by the in¬ 
surance companies, and the “ binary ” process of making 
gas was then inaugurated by Dr. Wilkinson, at that time 

* From the Journal cj the American Chemical Society, vol.ii. An 
ab6ttaCt of this Paper appeared in the Chemical N Ews, vol. xliii., p. 57- 

(1872) chemist for the company. With some alterations 
this process is in use in all works where gas is enriched. 

But coal-gas manufacture was destined to a more 
radical change than this, in the adoption of the many 
processes for the production of water-gas subsequently 
enriched by naphtha. The cost of gas is hereby so greatly 
reduced that it seemed as if no better method could be 
suggested. Supplying a gas brilliantly white when burnt, 
of high gravity, affording great bentfit, therefore, to con¬ 
sumers, the projectors of the new enterprises have already 
reaped, at least in NeA' York, a goodly harvest. 

But older companies could not abide such an invision 
of their terr tories without remonstrance, and though, 
naturally’, the competition at first caused fierce disputes, 
it ended as usual in a coalition. 

It was during the heat of battle that the method we are 
to describe was invented. From an intimate acquaintance 
with all the methods in use, and especially those of coal- 
and water-gas, and the advantages and disadvantages of 
the several processes, Dr. A. W. Wilkinson, chemist of 
the Mutual Gas Light Company'’, devised the following 
plan, which was first tried experimentally at the works, 
then operated with several benches, and finally adoped on 
a large scale. 

The ordinary clay retort of the gas works, but slightly 
modified, answers, though in subsequent experiments a 
somewhat different shaped retort was used, the retori 
being provided with a fall or “ boot.” 

The essential feature of the process consists in reducing 
the carbonic acid to carbonic oxide, and at the same time 
of getting rid of all tar, acids, and waste produdts. This 
is accomplished by forcing the gas through a bed of red- 
hot charcoal, After the first charge of wood has been 
carbonised, the charcoal, instead of being drawn as with 
coke, is shoved back in the retort. The gas made from 
the second charge is therefore obliged to pass through 
this layer of red-hot coal to reach the stand pipe at the 
rear of the “ through ” retort. The heat is pushed to get 
as large a yield of gas as possible, and the reduction of 
the carbonic acid correspondingly facilitated. 

The water in the wood is also an adtive agent, since in 
this superheated state it forms water-gas with the aid of 
the charcoal. The gas needs but slight purification. 
Nitrogen in the form of ammonia is virtually absent; 
little sulphur exists in any form, neither sulphuretted 
hydrogen nor carbon bisulphide being found, except in 
traces, while of tar there is not a trace. 

To prevent too great an accumulation of charcoal, the 
retorts are drawn twice a day. 

53,832 cubic feet of gas are produced from a cord of 
wood costing 5'25 dols. per cord of 3300 lbs., as computed 
from the average of six months. 

The quantity of gas alone is thus four times as great as 
that which can be obtained from coal, costing an equal 
sum per ton as does wood per cord. 

The crude gas has the following composition, as analysed 
at the works by myself:— 

Hydrogen .. .. . 44'10 
Marsh gas. 5*40 
Carbonic oxide.33'75 
Illuminants .,   none 
Carbonic acid . io'jq 
Nitrogen . 600 
Oxygen.. .. 025 
Ammonia . ,. .. none 
Sulphuretted hydrogen .. .. none 

lOO’OO 

It is still customary with the Mutual Company to manu¬ 
facture a poor quality of coal-gas, which is, along with 
the wood-gas, afterwards carburetted, and in which form 
it is termed "commercial” gas, and has a high candle- 
power. An analysis of the coal-gas, taken from the com¬ 
pany’s records from an analysis made at the works, shows 
it to be composed of— 
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Hydrogen  30-50 
Marsh gas.41-00 
Carbonic oxide. 6-oo 
Illuminants. 2-00 
Carbonic acid . 3-00 
Nitrogen . i6-oo 
Oxygen. 1-50 
Ammonia .. . trace 
Sulphuretted hydrogen .. .. trace 

XOO'OO 

The yield of coal-gas is 14,645 cubic feet per ton of coal, 
costing 5-oo dols. From this sum we must dedudt the 
price received for coke, tar, and gas liquor. 

Prior to admixture with naphtha vapour, the coal- and 
wood-gases are purified and passed to the storage holder. 
From this the gas enters an illuminator, so constructed 
that the naphtha running in is converted into vapour by 
steam heat, and thoroughly mixed with the gas. From 
the illuminator, the mixture of gas and vapour passes into 
superheated retorts to be “ fixed.” 4-5 gallons of naphtha 
are used for every thousand feet of “ commercial ” gas. 

As the naphtha is of good quality, no purification of the 
resulting gas is needed other than passing it through a 
coke box to remove any liquid naphtha.* 

100 volumes of the “ commercial ” gas of the Mutual 
Company consists, at present, of 21 volumes of wood-gas, 
37-4 volumes of coal-gas, and 41-6 volumes of naphtha 
gas. 

An analysis of the “ commercial ” gas showed it to 
contain :— 

Hydrogen . 
‘ }5675 Marsh gas. 

Carbonic oxide. 
Illuminants. 
Carbonic acid . 
Nitrogen . 
Oxygen . . .. 0-75 
Ammonia . 
Sulphuretted hydrogen none 

ioo-oo 

This analysis shows, also, how closely the composition 
can be determined by separate analyses of its components, 
and how, by the speedy method of gas analysis introduced 
by Dr. Wilkinson, in use not only in the Mutual but other 
gas works, a complete control of each and every step in 
the process of manufacture is obtained. As the method 
has been fully described in the London Gas Light Journal 
for August, 1877, but this brief allusion to it seems re¬ 
quired. An addition was made in 1879 to the process, 
whereby nitrogen could be determ ined and an account 
published in the American Gas Light Journal of that 
year. The rapidity with which an analysis can be made, 
and the simplicity of the various steps, give it a decided 
advantage over other methods. 

No new process of manufacture stops with the applica¬ 
tion of any single scientific discovery; the adoption of 
wood, therefore, instead of coal, required several changes 
in the management of the retorts. 

The want of coke for firing was the first requirement 
that made itself felt. Coke might, of course, be purchased 
from gas works, manufacturing by the older methods, but 
wood-gas could only thus be manufactured in one or two 
of the larger cities. / 

The furnaces were at the Mutual Works, therefore, 
supplied for a time from the coal benches; but, finally, 
grates were constructed, to allow the use of “ pea ” anthra¬ 
cite. The employment of hard coal was only feasible by 
an increased draught; but to obviate the use of a blower, 
yet accomplish this result, the following device was 
adopted. 

At the base of the fire pot, an iron tube is inserted, 
having a blind end. This serves, on being heated red-hot, 

by the fire, as a superheater for a jet of steam driven in 
through a central iron pipe, and passing nearly to the 
blind end of the exterior tube. The steam thus super¬ 
heated passes next through a small injection pipe into the 
fire. ,A draught of air is drawn into the fire by this in¬ 
jector, and the combustion greatly accelerated. The 
steam also decomposes in presence of the coal, water-gas 
is formed in abundance, and an intense heat, under abso¬ 
lute control, is attained. 

The heat is greatly increased, too, by another ingenious 
device. Over the benches stretches a long wrought-iron 
tube, some 2 feet in diameter, and open at each end. The 
hot gases from the furnaces impinge upon this, heating 
the contained air. By means of suitable pipes this heated 
air is drawn down by the steam injectors, and forced into 
the fires. A hot blast is thus procured. The saving of 
a dollar per diem for each fire results from the combined 
use of anthracite and hoi blast, over the old system of 
coke fires. 

As regards the relative cost of “ poor ” coal- or wood- 
gas, it can be stated at 20 cents per thousand for coal to 
g’9 cents per thousand for wood. Not only the four times 
greater amount of gas yielded enters in this calculation, 
but the large decrease in expense thereby caused in the 
less number of hands employed, and also the less cost of 
purification of wood-gas made by this method. In the 
calculation of cost of coal-gas the drawbacks in ammonia, 
tar, &c., have been considered. With wood there are none 
of these. But the Mutual Gas Light Company contends 
that it is a gas manufacturer, and therefore does not base 
its business on side issues. 

After this brief outline of the special features of the 
mode of manufacture, we desire next to call attention to 
some rather remarkable facts developed in the chemical 
analysis of the “commercial ” product. We have already 
detailed the analyses of the several constituents of the 
“ commercial ” gas, and shown how closely the analysis 
of the merchantable article agrees with what would be 
the theoretical result of mixing them in the proportions 
actually carried out on an enormous scale at the Mutual 
Works. 

In a paper read before the American Association in 
Boston, August, 1880, Dr. E. G. Love, City Gas Examiner, 
reports the composition of the various gases sold in New 
York city. 

Besides these, four other analyses of the Mutual gas 
are given ; three made by Dr. Love, and one by Mr. H. 
C. Bowen, intended to show that there is no material 
difference in the quality of the gas made by the use of 
wood from that of coal. These were reported in the 
American Gas Light Journal of O&ober 2, 1880. We 
insert both tables :— 

Table I. 

Manhat- Harlem Metro- N.Y.Mut’l N.Y. Munich 
Constituents, tan Co. Co. politan Co. Co. Co. pal Co. 

Hydrogen 4579 4673 35-4I io-57 27-14 26-25 
Marsh gas 39-oi 
Carbonic oxide— 

42-38 42-66 41-75 25-35 28-gi 

6-31 3-14 9-17 9'53 26-84 27-12 
Illuminants 6-38 631 7 41 15-41 14-63 15 80 
Nitrogen.. 2-51 070 5'35 20-69 2-87 1-92 
Carbonic acid — i-oS — i-5i 3*02 — 
Oxygen .. — 0-06 — o-54 0-15 — 
Sulphuretted hydrogen— 

— trace — trace — 

100-00 ioo-oo 100-00 xoo-oo 100-00 100-00 

Table No. I. differs quite widely in its statements, as 
published in the Gas Light Journal, from the way it was 
reported in the daily press at the time of the Boston 
meeting, four of the six analyses being much modified— 
two, however, being retained in exactly their original 
shape. 

Thus with the Mutual gas the hydrogen, from being 
28-87 per cent, falls t0 I0'57 percent; marsh gas rises * Traces of SI* are sometimes observable. 
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Table II. 

I. II. III. IV. 
July 16,1880. Aug.6,1880 Sept.8,1880. Nov.27,1877, 

Hydrogen .. .. 9-65 9-32 1275 7-53 
Marsh gas.. •• 43-55 42 49 39-21 48-63 
Carbonic oxide *. 863 7-64 1233 6-70 

Illuminants *• I5-55 I5H5 15-22 I4-43 
Nitrogen .. .. 1992 2279 19-36 19-85 
Carbonic acid .. I-48 2'l6 0-89 > 
Oxygen .. I‘22 0-15 0-24 

2-86 
Sulphuretted hydrogen— 

— — trace J I 

IOO’OO 100-00 ioo-oo 100-00 

from 22'95 to 4175 ; carbonic oxide falls from 27-19 to 
g*53, and nitrogen rises from 3'24 to 20'69 per cent. We 
are at a loss to explain these variations, especially as the 
quantity of illuminants is not modified. The gravity 
also remains as fluctuating between 0703 and o-8o8. The 
sulphur is 7-28 grs. per 100 cub. ft., and the ammonia 
82 grs. per 100 cub. ft., in both analyses. 

These discrepancies are, in comparison with the analyses 
of the commercial products of other companies, particularly 
noticeable. Yet Dr. Love has taken pains to show, by 
Table No. II., that analyses of the Mutual gas, ranging 
over a long interval, demonstrate its composition to be 
nearly constant. Thus, in comparison with other gases, 
the carbonic oxide was first stated to be 27 per cent, an 
amount in excess of that in any water-gas enriched by 
naphtha, and a faCt which does not accord at all with the 
process of manufacture of the Mutual gas, since we have 
shown that at least one-third is of a low grade of coal-gas, 
which would contain about 6 per cent carbonic oxide, and 
another third wood-gas, with 30 per cent. Were these 
two gases mixed and distributed in equal proportion, there 
could only be 18 per cent carbonic oxide, while as they 
form but 60 per cent of the “ commercial ” gas, there 
would at most be but 10 8 per cent of carbonic oxide. The 
analyses of Tables I. and II. agree to this state of things. 

We are surprised also that a coal-gas, such as that sent 
out by the Manhattan Company, should only contain 
rig per cent, as in the first report. In Table I. it stands 
6-31 per cent. Though in a foot-note Dr. Love states :— 
“I find considerable variation in composition, especially 
in those gases enriched by naphtha,” we can hardly 
imagine them to take such curious fluctuations, since the 
process of manufacture precludes them. 

However accurate such a method of analysis as Bunsen’s 
may be, can it not be replaced with advantage by one 
which, though less correct, allows by the rapidity of 
execution, duplicate analyses, and thus gives a knowledge 
of the average composition of a commercial product ? 
From personal experience, we know how tedious an 
analysis is, and how liable to error from mistakes, not only 
in the various steps of the method, but the subsequent 
calculations regarding temperature, pressure, moisture, 
&c., when carried out as indicated by Bunsen. 

In “Watts’s Dictionary of Chemistry,” 2, 1036, we find 
the following :— 

“ The effect of continuing the distillation too long is 
that gases of a very feeble illuminating power are evolved 
together with nitrogen, which, when once mingled with 
the combustible gas, cannot be removed by any known 
method, and must seriously impair its illuminating power.” 
We have shown, not only by our own analysis, but by Dr. 

Love’s, that the Mutual “ commercial ” gas contain8 
about 15 to 20 per cent nitrogen. That this is not presen4 
as air is seen from the only trivial quantity of oxygen- 
The nitrogen must have gained access in great measure 
from the fires around the retorts, as well as in small 
quantity from the leakage of air, the oxygen in the latter 
case being consumed in the retorts. 

By an adjustment of the exhaust, the company attempts 
to keep the proportion of nitrogen in the “ commercial ” 
gas at 15 per cent, and there is not much variation from 
this figure. 

No other New York company furnishes street gas with 
so high a percentage of a neutral gas. 

According to Dr. Love’s analysis, and his statement of 
the various candle-powers, as given in Table III., the 
Mutual ranks as containing ten times as much nitrogen as 
the Municipal: yet, both having the same amount of 
illuminants, it is only three candle-power lower. From 
photometric measurements at the College of the City of 
New York, the Mutual gas was found, on November 27th, 
to stand 25-5 candle-power, and had 17 per cent nitrogen. 

According to these fads, the old impression that the 
presence of nitrogen is destructive to the light-giving pro¬ 
perties of street gas, must fall, or whatever holds good for 
coal-gas is not found to follow in coal-gas enriched by 
naphtha. Never before has gas been furnished in New 
York of such brilliancy as at present. Each company 
charges 2-25 dols. per thousand. Let us suppose the 
Mutual Company delivers 3,000,000 cubic feet per diem; 
15 per cent of this, or 450,000 cubic feet, is nitrogen, 
which,at 2 '25 dols.per 1000, gives 1023 70 dols.per diem clear 
profit. This percentage of nitrogen does not seem to 
cause any smoking of the flame; the company receives 
no more complaints on this score than do others. The 
consumption of naphtha is always about 45 gallons per 
1000 cubic feet of “ commercial” gas, a quantity below 
that required in other gas works. 

We specially desire, therefore, in connection with the 
description of the wood-gas process, to point out these 
peculiarities regarding nitrogen, trusting new experi¬ 
mentation will develop more clearly the reasons for these 
phenomena. 

LONDON WATER SUPPLY. 

Report on the Composition and Quality of Daily 

Samples of the Water Supplied to London, 

from May 20TH to June 30TH, 1881. 

By WILLIAM CROOKES, F.R.S., 

WILLIAM ODLING, M.B., F.R.S., F.R.C.P., 
Professor of Chemistry at the University of Oxford; 

and C. MEYMOTT TIDY, M.B., F.C.S., 
Professor of Chemistry and of Forensic Medicine at the London 

Hospital; Medical Officer of Health for Islington. 

To the Right Honourable the President of the 
Local Government Board. 

July 4th, 1881. 

Sir,—Our present report has reference to the quality 
the water supplied to the Metropolis, from the 20th of 
May to the 30th of June inclusive, and relates to the ex- 
amination during this period of 245 samples which have 
as usual been collected by a man in our employ, at times 
and places determined by us. In future, our reports wilj 

Table III. 

Company, Hydrogen. Marsh Gas. Carbonic 
Oxide. 

Total Non- 
Illuminants. 

Illuminants. Nitrogen. 
Carbonic 

Acid. Oxygen. 
Candle* 
Power. 

Manhattan .. 45*79 39-01 6-31 gru 6-38 2-51 — — 19-76 

Harlem .. 46-53 42-38 43-14 92-05 6-31 0-50 ro8 o'o6 I7-59 
Metropolitan .. 35'4I 42-66 9-17 87-24 7-4I 5'35 — — 2033 

N.Y. Mutual .. 10-57 4I'75 9-53 61-85 15-41 20-69 i-5i 0-54 26-53 

New York 27"I4 25-35 26-84 79‘33 1463 2-87 3-02 0-15 24-35 

Municipal 26-25 28-91 27'12 82-28 15-80 1-92 — — 2968 
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relate to the analyses of samples obtained from the xst to 
the end of each month. 

In 10 only of the 245 samples examined were we able to 
deted by examiningthe water in large bulk with the naked 
eye the minutest trace of matter in suspension. 

In Table I. we have recorded the analyses in detail of 
samples, one taken daily between May 20th and June 
30th. The purity of the water in resped of organic matter 
has been determined by the Oxygen and the Combustion 
processes, and the results of our analyses by these 
methods are stated in columns XIV. to XVIII. 

We have recorded in Table II. the tint of daily samples 
of the water as determined by the colour-meter we have ! 
described in a previous report. Pradically the waters 
differ very little in their appearance (even when examined 
in large bulk) from distilled water. If complaints of in- 
ferior colour and of turbidity arise, it is manifest to us 
that the contamination and impurities complained of, are to 
be traced to the condition of the receptacles, rather than 
to the want of care on the part of the Water Companies in 
providing a proper supply. 

For several months we have been experimenting on a 
method whereby the slight amount of clayey matter occa¬ 
sionally present in the waters could be determined with a 
nearer approach to quantitative accuracy than is possible 
by classifying the samples under the headings “clear,” 
“very slightly turbid, ” slightly turbid,” and “turbid,” 
and we hope to make known our results in this direction 
in our next month’s report. 

Of the 35 samples supplied by the New River Company, 
the whole were found to be clear, bright, and efficiently 
filtered. 

Of the 35 samples from the mains of the East London 
Company, 2 were noted as “ very slightly turbid.” The 
remainder were bright, clear, and well filtered. 

Of the 35 samples from the mains of the Chelsea Water 
Company, 2 weie noted as “ very slightly turbid.” The 
remaining 33 samples were bright, clear, and well filtered. 

Of the 35 samples from the mains of the West 
Middlesex Company, 1 was found “ very slightly turbid.” 
The remainder were clear, bright, and well filtered. 

Of the 35 samples from the mains of the Lambeth 
Water Company, 4 were found to be “ very slightly turbid.” 
The remainder were clear, bright, and well filtered. 

Of the 35 samples from the mains of the Grand Junc¬ 
tion Company, the whole were clear, bright, and well 
filtered. 

Of the 35 samples from the mains of the Southwark and 
Vauxhall Company, excepting one, the whole were 
clear, bright, and efficiently filtered. 

In Table III. we have recorded the oxygen required to 
oxidise the organic matter, and the quantities of free 
oxygen in the whole of the samples colltdted. 

Judged by our daily examinations, the water supplied to 
London is, in our opinion, whether considered as to its 
cffic ient filtration or as to its proper aeration, or as to its 
purity and wholesomeness, unimpeachable. The result 
of our six months’ work, and the examination during this 
period of 1.127 samples, enable us to state that as an ex¬ 
cellent drinking supply it leaves nothing to be desired. 

We remain. Sir, 
Your obedient Servants, 

William Crookes, 

William Odling, 

C. Meymott Tidy, 

The Part and the Origin of Certain Microzymas.— 
M. B£champ.—The author examines the microzymas of 
swamps, of different kinds of earth, and of the street-dust 
of Montpellier, &c. He holds that the microzymas found 
in chalk, rocks, soils, &c., have no other origin than the 
microzymas which form an integral part of every living 
organism, the physiological fundtiongof which is the total 
destruction of the organism after its death.—Comptes 
Hindus. 

OBITUARY. 

DEATH OF PROF. SAINTE-CLAIRE DEVILLE. 

Science has recently sustained a heavy loss in the death 

of one who for the past thirty years has had few equals 

and no superior in the fields of mineral chemistry and of 
inorganic analysis. 

Etienne Henri Sainte-Claire Deville was born March 18, 
1818, in the island of St. Thomas, in the West Indies. 
At an early age he manifested an ardent passion for the 
study of chemistry, which at that time found in France 
so many of its most distinguished professors. His abilities 
were manifested so early that at the age of 26 he was 
commissioned to organise the Faculty of Science, newly 
created in Franche Comte, and to preside over it as its 
dean. Here he undertook the analysis of the waters of 
the Doubs and of the springs around the town of Besanfon, 
and greatly improved the methods then known for water 
analysis. Shortly after, he succeeded in preparing nitric 
anhydride, which previously had been attempted in vain. 
Toluol was another of his discoveries. In his 33rd year 
he succeeded Balard in the chemical chair at the Ecole 
Normale Superieure, at Paris. Here, his emoluments 
only reached the modest sum of 3000 francs, chemistry in 
France, as well as in England, being supposed to be its 
own reward. His next researches related to the properties 
and the industrial preparation of aluminium—discoveries 
which attracted public attention throughout the world. 
He then turned his attention with signal success to the 
metallurgy of platinum, and its separation from its asso¬ 
ciated metals. His investigations on boron and silicon 
are also well worthy notice, and his production of sodium 
at a cheap price has placed a powerful reagent in the 
hands of chemists, and has led the way to valuable results 
both in the laboratory and in industiial establishments. 
His highest achievement, from a strictly scientific point of 
view, was the establishment of the laws of dissociation. 
Previously, decomposition was regarded as a simple 
phenomenon, effected and completed, in the case of every 
substance, at a fixed temperature. Deville showed that 
in some cases it is effected w'thin certain limits of tem¬ 
perature, being arrested at a given heat by the equilibrium 
established between the decomposing body and its products 
of decomposition. 

A most admirable characteristic of the deceased savant 
was his strict accuracy—an attribute all the more deserving 
of honour in a man of his ardent and impetuous tempera¬ 
ment. Among his pupils may be counted not a few of the 
most meritorious among the younger French chemists, 
such as Debray, Troost, Hautefeuille, Grandeau, Gernez, 
and others. 

M. Deville died on July 1st, at Boulogne-sur-Seine, and 
w;as buried on the 5th. His old friend, M. Pasteur, pro¬ 
nounced an eloquent and impressive dloge at the funtral. 
All honour to his memory, and may his experimental 
accuracy', which M. Pasteur aptly calls the “ probity of 
the chemist,” find abundant imitators. 

Detection of Nitro-benzolin Oil of Bitter Almonds. 
—Enrico Pegna.—The oil is mixed with a little alcohol, 
a solution of pure potash, and a few drops of ferric chlo¬ 
ride. The mixtuie is allowed to stand for some hours, 
shaken, and distilled, avoiding with great care bumping 
or spirting, and the direCt action of the flame upon any 
part of the oil. A portion of the distillate, dehy drated, is 
heated in a test-tube with a few fragments of pure potash. 
If the oil was pure the mixture remains colourless. If 
nitro-benzol w'as present there is produced a dark coloura¬ 
tion from the formation of azo-oxy-benzol, and as a little 
aniline is also formed, a few drops of solution of chloride 
of lime added to the cold mixture produce a violet 
colouration.—Zeitschriftfur Analytische Cliemie. 
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CORRESPONDENCE. 

REMARKS ON MR. TATLOCK’S CHALLENGE. 

To the Editor of the Chemical News. 

Sir,—A strange fascination has again led Mr. Tatlock to 
that corner of the field of chemical analysis devoted to the 
estimation of potash by platinum, wherein he stumbled 
some fourteen years ago. 

Stranger still, as showing how a man may be, as it 
were “ possessed ” by a subject, is his elaborate challenge 
of May t, 1880—“ To the Manufacturers of Potash Salts 
in Germany,” addressed, in duplicate, to them, and 
stipulating, among other somewhat vague conditions, 
that “ Prof. Fresenius, of Wiesbaden, is to make experi¬ 
ments on myprocess,” and to do so “ in my presence, and 
in that of a representative chosen by the German manu¬ 
facturers and that, “ in the event of the mean result 
coming out above gg’so per cent.” What can be intended 
by this “ ninety nine and one-half per cent ?” However, 
should this result, be it what it may, “ come out above 
gg^ per cent, the manufacturers will pay my travelling and 
hotel expenses from and back to Glasgow,” there is a 
praiseworthy exactness here, “ and that whatever the re¬ 
sults may be, the manufacturers will pay Fresenius’s 
fees.” 

The strangest incident in this odd affair is, it seems to 
us, the simplicity of the challenger, who persuading 
himself that his challenge would be eagerly caught at by 
a number of manufacturers, instead of being pooh-poohed, 
or utterly negleCted by these gentlemen, has led him 
to say in a fraCtious and aggrieved tone that, “ up to the 
present moment this challenge, for obvious reasons,” fie ! 
fie 1 Mr. Tatlock, “ remains unaccepted.” However 
simple-minded a man may be, it is well nigh incredible 
that he should also be so destitute of humour as to be blind 
to the absurdities on ihe one hand, and the serious im¬ 
putation on the other, involved in a challenge, of which he 
is so enamoured, as to say “ which every unbiassed person 
will admit is fairness itself;” a judgment we will not dis¬ 
pute, although we find it difficult to understand why the 
challenger did not discern the impracticable nature of his 
proposal, which demands negotiation and agreement 
between all the “ manufacture)s of potash salts in Ger¬ 
many,” be they five or fifty, with their various tempers, 
interests, and views, to determine the just and proper 
quota each should pay, in a given event, towards the dis¬ 
charge of Mr. Tatlock’s fare and tavern bills to Wiesbaden 
and back to Glasgow. It is further provided that these 
associated manufacturers pay certain fees to Dr. Fresenius, 
and also that they appoint a representative to watch the 
“ experiments made by Dr. Fresenius or his assistant in 
his laboratory at Wiesbaden, in my presence.” The fun 
of the thing, perhaps, reaches its climax here. The 
challenger quietly assumes Fresenius’s consent to this pre¬ 
posterous suggestion, and leaves us with the picture on 
our minds of Dr. Fresenius experimenting away at Wies¬ 
baden, watched by deteCtive Tatlock on the one side, and 
detective Kalimacher on the other, to see fair-play. We 
have said the fun culminates here, and maybe it does, yet 
we do not know if the proposal that these manufaCtuiers 
Bhould band themselves together and organise an associa¬ 
tion so that each should pay his proper quota of Mr. Tat- 
lock's travelling expenses, appoint a representative to 
watch Dr. Fresenius, and gain his assent to this pro¬ 
gramme ; in order, that in a given event, Mr. Tatlock shall 
add a certain unspecified amount, called in the challenge 
“ the difference,” and which, so far as we can find, amounts, 
at the utmost, to 030 per cent of muriate of potash, does j 
not transcend the single incident in absurdity :—Montes 1 
parturient et nascitur ndiculus mus. 

There is a serious view, however, of this subject, which 
justifies our statement that Mr. Tatlock was “ possessed,” 
when issuing this challenge; i.e., he must have been so 

carried away by his belief in its overwhelming importance, 
as to blind him to the utter want of courtesy, to speak 
mildly, of which he has been guilty. Else, how could he 
have conceived, much more how could he have given birth, 
to the unworthy thought,that in order to obtain the truth 
from Dr. Fresenius as to the result of any experiments 
made by him, the challenger should specify “ that these 
experiments be made by Prof. Fresenius or his assistants, 
in his laboratory at Wiesbaden, in my presence, and in that 
of a representative chosen by the German manufacturers.” 
The italics are ours. Of one thing we rest assured, that 
when Mr. Tatlock perceives the only obvious meaning of 
this proviso, he will publicly offer the most ample apology 
to one so deservedly honoured as is Dr. Fresenius, who, 
whilst unlikely to notice this untoward remark, should be 
assured that the imputation conveyed is distinctly repudiated 
by English chemists. 

j Mr. Tatlock is so much aggrieved by the ignoring of his 
j challenge that he quarrels with and sneers at every one 

who crosses his path in this matter. Thus Drs. Zuck- 
schwerdt and West, who have ventured, and who are quite 
within their right in so venturing, to examine and criticise 
his process, are always spoken of by him in an 
unpleasant tone, quite unprovoked by them, unless 
adverse criticism can be justly regarded a provocation. 
Of these gentlemen, who appear to us to be capable 
analysts and fair and just critics, he tells us “ they make 
experiments privately upon my method, and tell us what 
results they got in this way when nobody was present to 
verify them, and affeCt to be simple enough to suppose that 
we shall credit their results,” and much more in 
the same unwarrantable style, which almost induces 
us to repent of the favourable interpretation we gave to 
the same idea when applied to Dr, Fresenius. Mr. Tat- 
lcck always speaks of these gentlemen as “ the two doctors,” 
with a little “d,” as if the DoCtorate of a German University, 
achieved by a German, were not pretty certain to be an 
honourable title conferred by a recognised Authority, 
forgetful all the while that he had bedecked himself with a 
title derived from the “ Limited Liability Act ” / 

We have read the memoir of Drs. Zuckschwerdt and 
West (Chemical News, vol. xliii., p. 251), which is both 
clear and inoffensive; nor do we think the method of 
analysis described by them open to any' objection beyond 
the ** balanced filter.” We venture to doubt whether the 
solution of “ o-3250 grm. of the double chloride ” they 
speak of, is due to the chloride of platinum itself, regarding 
it as owing to the acid water in which the platinum salt 
is dissolved, which constitutes an obvious and constant 

l defect in Mr. Tatlock’s method—a method which they 
have permitted themselves to say “ should be completely 
rejected.” These “ two doctors ” have not had the fear of 
Mr. Tatlock before their eyes, a hardened state in which 
we also find ourselves, and thus we requested our principal 
assistant, Mr. Beverley, to examine Mr. Tatlock’s present 
method and report to us. He states that the double 
chloride of platinum and potash is almost one hundred 
times more soluble in Mr. Tatlock’s 7 per cent of platinum 
solution than in alcohol of g5 percent. That his solution 
of “ muriates,” is nearly three and a half times stronger 
than that we are accustomed to employ, which greatly 
augments his liability to error. That his great excess of 
platinum is not only unnecessary but injurious. That in 
other respeCts his method is ours, and that Mr. Tatlock’s 
process has been recently criticised by Drs. Zuckschwerdt 
and West, Mr. Tatlock’s “ two doctors,” who published 
nearly 4odeterminationsofpotassium by his and Fresenius’s 
method, which latter is almost identical with our own, 
and show that Mr. Tatlock’s is liable to a loss of 030 per 
cent. After detailing his mode by preparing pure KC1, 
Mr. Beverley subjoins his results from six analyses of 10 
grains of salt = 8 grs. of KC1 and 2 grs. NaCl. (See table 
next page.) 

These results are more in Mr. Tatlock’s favour than are 
the German ones, but plainly point to the defect inherent 
in his method to which he still fondly clings, the use of 
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Tatlock’s Method. 

Pt salt = p.c. KC1 agst. 80 p.c.used. 

A. .. .. 26x9 = 79-898 
B. .. . . 26'20 = 79-928 
C. .. .. 26-17 = 79‘837 
shows a loss of o'io2 per cent; B, of 0-072 per cent; 

C, of 0-163 per cent. 

Teschemacher and Smith’s Method. 

Pt salt = p.c. KC1 agst. 80 p.c. used 
D. .. .. 26-22 = 79'98g 
E. .. .. 26-22 = 79'9^9 
F. .. .. 26-19 = 79898 

D and E are each cron per cent too low; 
and F, 0-102 per cent. 

an aqueous solution of platinic chloride, of which we have 
before spoken. When he discards this, and consigns it to 
the limbo of forgetfulness, wherein repose his old coadjutor, 
Mr. Chalmers, and the former “ key-stone of their entire 
process ” “ perfectly pure platinum,” and further uses a far 
more dilute solution of his sample of German muriate, he 
will employ a method with which he is perfectly well 
acquainted, but which, as other of our readers may be 
pardonably ignorant, may be found in the Chemical 

News, vol. xvii., p. 244. 
We may here, perhaps, be allowed to say the“ key-stone” 

of our process, the obtaining the potassio-platinic chloride 
in brilliant orange coloured crystals which permits of the 
most rapid and complete washing, is the discovery of 
the late Mr. Teschemacher the younger. An improve¬ 
ment, so great on the former process, that we regard the 
determination of potash and also of ammonia by platinum, 
as being among the most perfedt of analytical processes 
when these double chlorides are obtained by gentle evapo¬ 
ration of the acid aqueous solutions in brilliant clusters of 
crystals. 

As respedts German makers and English buyers of 
muriate of potash, we take leave to say that if these gentle¬ 
men can transadt their business, selling and buying within a 
quarter per cent of the adtual value, they will be contented. 
Whilst as to the Challenger, we would hope the next time 
Mr. Tatlock appears in print, respedting the estimation of 
potash by platinum, he will bear in mind that as 
both his manifestations have been signalised by error, 
a more modest demeanour and a greater courteousness 
in tone, would befit him better than the assumption and 
imputations which characterise his challenge and his 
communication of the 17th ult. to the Chemical News, 

vol. xliii., p. 273.—We are, &c., 

E. F. Teschemacher and J. Denham Smith. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Study on Electricity as Manifested on Board 
Modern Ships, with Remarks Concerning the Method 
of Soldering in Complex Eledtric Circuits, and the 
Principle of an Electric Hygrometer and a Fire 
Alarm.—A. Ledieu.—The author shows that when the 
immersed portions of an iron-clad are sheathed with wood, 
above which is a copper coating, fixed to the iron by 
metallic connections, we have a complex battery, the 
nature and the functions of which he has studied. From 
his results there “ may be deduced the principle of an 
electric hygrometer, especially useful for measuring dew,” 
which, however, he does not describe. The fire alarm 
consists of a piece of wood, connected to the wires of a 
constant battery by means of strong copper screws sunk 
up to the head. This piece of wood is kept slightly moist 
by means of a coating of spongey material kept in com¬ 
munication with a receptacle for water. The instrument 
is placed in the interior of the compartment (powder 
magazine, or coal room), the temperature of which is to 
be observed. The battery is placed outside, and a very 
sensitive galvanometer is introduced into its circuit. This 
galvanometer indicates by the movements of its needle 
the variations in the dryness of the wood. The needle 
may be arranged to set in adtion an eledtric bell on reaching 
zero. 

The Part Played by Phosphoric Acid in Volcanic 
Soils.—P. de Gasparin.—A superabundance of phosphoric 
acid counts for nothing in the phenomena of vegetation. 
An exceedingly fruitful garden between Catania and 
Nicolosi contains merely two parts of phosphoric acid per 
thousand. The soils of the plain of the Vistre at Nimes, 
of St. Contest at Caen, and of Castro-Giovanni, in Sicily, 
do not contain more than one-thousandth, whilst the 
alluvial soils of l’Ardeche and of the Rhone fall still lower. 

The Liquid and the Gaseous State.—J. B. Hannay. 
—From an English source. 

Sodium and Barium Cyanides.—M. Joannis.—A 
thermo-chemical study. 

Compounds of Lead Iodide with the Alkaline 
Iodides.—A. Ditte.—The decomposition of lead potas¬ 
sium iodide by water is effected according to ordinary 
laws, that is, at every temperature the solution which 
floats over the double salt without decomposing it must 
contain a minimum and well-defined quantity of alkaline 
iodide. 

Non-existence of Microzyma cretge.—MM. Chambei" 
land and Roux.—The authors consider that the experi¬ 
ments of M. Bechamp have not been conducted with the 
requisite precautions. 

Biedermann's Central-Blatt fur Agrikultur-Cliemie, 
Vol. ix., No. 9. 

The Source of the Atmospheric Carbonic Acid.— 
Dr. M. S. Meunier.—The author maintains that the in¬ 
terior of the earth contains large beds of carboniferous 
cast-iron, which, coming in contact with water at high 
temperatures, yields hydrocarbons. These, on their sub¬ 
sequent combustion, give rise to the carbonic acid exhaled 
from the earth. 

Comptes Rendus Hebdomadaires des Seances, de VAcademic 
des Sciences. No. 23, June 6, 1881. 

Researches on Nitrogen Sulphide.—MM. Berthelot 
and Vieille.— This compound is formed with absorption of 
heat like all the binary compounds of nitrogen, except 
ammonia. Hence it can only be obtained by indirect 
methods. 

New Analyses of Jade and certain Sodiferous Rocks. 
—A. Damour.—The author gives analyses of certain 
Asiatic andMexican specimens, and of certain European 
minerals, which do not differ widely from the former in 
composition. He thinks it probable that a deposit of 
jade will be found in the Alps. 

Fluctuations in the Proportion of Carbonic Acid in 
Underground Waters.—Dr. M. Popper.— The propor¬ 
tion of carbonic acid varies at different depths of one and 
the same well, decreasing upwards. There is no relation 
between the amount of carbonic acid in the water and its 
level, but its percentage increases with a fall of the baro¬ 
meter. The variations in the proportions of chlorine and 
carbonic acid do not correspond. 

Researches on the Drainage Water of Reclaimed 
Moors.— Dr. R. Schiller.—The waters were found very 
rich in soluble matter. 

Researches on the Application of Manure to Vine¬ 
yards.—Drs. P. Wagner and H. Prinz.—The authors re¬ 
commend that the present practice should be inverted, and 
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that farm-yard manure should be chiefly applied to arable 
lands, and chemical manures to the vineyards. 

Behaviour of Different Phosphates with Carbonated 
Waters, both when alone and when Distributed in 
Different Soils.—H. Albert and R. Wagner.—The author 
concludes that on barren calcareous sands phosphoric acid 
is more efficacious in the state of bibasic calcium phos¬ 
phate and of aluminium ar.d iron phosphates than when 
soluble. He infers that the phosphorites from the Lahn, 
with a high percentage of iron and aluminium phosphate, 
are better than superphosphates made from minerals free 
from alumina and iron. 

Manurial Experiments on Certain Root-Crops.—J’ 
Godefroy and A. Doudonz,—Not suitable for abstraction- 

Is Glycerin a Nutritive Matter?—Dr. Munk, Dr. 
Lewin, and N. Tschirwinsky.—The authors decide that 
glycerin has little or no nutritive value. 

Re-absorption of Fats and Fatty Acids in the In¬ 
testine and their Utilisation in the Organism.—A. 
Will and Dr. Munk.—Not suitable for abridgment. 

Comparative Experiments on the Value of Linseed 
Cake and a Mixture of Indian Meal and Cotton-seed 
Cake for Oxen.—From an English source. 

Experiments on the Consumption and Purification 
of Lupins.— MM. Puttkammer, Glaser, Schlceger, and 
Schmidt.—Not suitable for abstraction. 

Composition of Oats.—L. Grandeau and A. Leclerc* 
—The mean composition of oats, as ascertained from 120 
analyses is:— 

Moisture .12-01 
Nitrogenous bodies .. .. *.. 980 
Non-nitrogenous extractive .. 59 09 
Fat. 4-58 
Cellulose .1120 
Ash . 3-32 

Chemical Composition of Linseed.—A. Ladureau.— 
The total percentage of ash, the proportion of its soluble 
and insoluble constituents, and the residue insoluble in 
acids are nearly constant. The phosphoric acid in the 
ash ranges from 40 to 15 per cent. 

Occurrence of Ammonia in Plants, Muscular Juice, 
and in Yeast.—H. Pellet.—dn plants ammonia is widely 
distributed. In the juice of 100 grms. beef the author 
found 0-15 ammonia, and in yeast an average percentage 
of 0'059. 

The Alleged Conversion of Albumen into Fat during 
the Ripening of Cheese.—Dr. O. Kellner and N. Sieber. 
—The authors do not admit this supposed conversion. 
The absolute proportion of fat in cheese decreases slightly 
during ripening. 

A Cheap and Rapid Process of Obtaining Sugar 
from Treacle.—Dr. Jiinemann.—The author obtains a 
saccharate of lime by treatment with caustic lime, water, 
and steam, at 8 atmospheres ; frees the compound thus 
obtained from mother-liquor by pressure and by washing 
at a high tension, and when brought to 99-3 decomposes 
it. Dr. Scheibler doubts the value of the process, as the 
temperature employed (1720) destroys sugar, especially 
in presence of lime. 

Disease of Apple Trees due to Alcoholic Fermenta¬ 
tion in their Roots.—Ph. van Tieghem.—The presence 
of alcohol was proved beyond doubt. The author ascribes 
the cause to a deficiency of oxygen, due to wet weather, 
and recommends drainage. 

Diastase and the Influence of Foreign Bodies on 
its Efficacy.—J. Kjeldahl.—Small proportions of acid 
augment the action of diastase, but a slight increase 
proves injurious. The smallest proportions of alcohol 
check the effects of the diastase. The adtion of alcohol is 
injurious. 

NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the means 
of transmitting merely private information, or such trade notices 
as should legitimately come in the advertising columns. 

Bright-Plating.—For some time past I have been endeavouring 
to form a solution technically termed “ bright,” composed of 
bisulphite of soda and hyposulphite of soda. It is known as the French 
system by Roseleur, now used practically by electro platers in place 
of bisulphide of carbon. I have also tried the addition of ammonia to 
the solution, but have failed to get a deposit of •* bright ” metal. My 
object is bright-plating by the above preparations of soda.—W. H. S. 

THE JOURNAL OF SCIENCE 
lor JULY (Price is. 6d.), include— 

The Source of Electric Energy. By Charles Morris. 
A Handful of “ Nuces ZoologicEe,” and their Cracking. By J. W. 

Slater. 
An Estimate of Auguste Comte. By G. H. C. 
Physiology of Mind-Reading. By George M. Beard, M.D. 

Analyses of Books. Correspondence. Notes. 

London: 3, Horse-Shoe Court,Ludgate Hill. 

BRITISH ASSOCIATION FOR THE 
T-* ADVANCEMENT OF SCIENCE. 

22, ALBEMARLE STREET, LONDON, W. 

The NEXT ANNUAL GENERAL MEETING will be held at 
YORK, commencing on WEDNESDAY, AUGUST 31. 

President Elect:— 

SIR JOHN LUBBOCK, Bart., M.P., D.C.L., LL.D., F.R.S., 
F.L.S., F.G.S. 

Notice to Contributors of Memoirs.—Authors are reminded 
that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read, are now, as far 
as possible, determined by Organising Committees for the several 
Sections before the beginning of the Meeting. It has therefore be¬ 
come necessary, in order to give an opportunity to the Committees of 
doing justice to the several Communications, that each Author should 
prepare beforehand an abstiaCt of his Memoir, of a length suitable 
for insertion in the published Transactions of the Association, and 
the Council request that he will send it, together with the original 
Memoir, by book-post, on or before August 1, addressed thus:— 
“ General Secretaries, British Association, 22, Albemarle Street, 
London, W. For Section.” Authors whoicomply with this 
request, and whose papers are accepted, will be furnished before the 
Meeting with printed copies of their Reports or Abstracts. If it 
should be inconvenient to the Author that his Paper should be read on 
any particular days, he is requested to send information thereof to the 
Secretaries in a separate note. 

G. GRIFFITH, Acting Secretaiy,'Harrow, Middlesex. 

INTERNATIONAL MEDICAL AND 
SANITARY EXHIBITION. 

OPENING CEREMONY, ROYAL ALBERT HALL 
SATURDAY NEXT, JULY i6th. 

The President, THE RIGHT HON. EARL SPENCER, K.G., 
will take the Chair at 4.30 p m., supported by The Right Hon. Earl 
Granville, K.G.; The Right Hon. J. G. Dodson, M.P.; Sir James 
Paget, Bart., F.R.S.; George Godwin, Esq., F.R.S., F.R.I.B.A.; and 
John Eric Erichsen, Esq., F.R.S. 

Hungarian Band from 5.30 till Dusk. 

Admission—Opening Day, by Season Ticket, Five Shillings. After 
Opening Day, One Shilling. From 10 till 7. 

MARK H. JUDGE, Secretary, 

All communications to be addressed South Kensington, London,;W, 

JyJR. j. s. merry, 

ASSAYER AND ANALYTICAL CHEMIST. 
SWANSEA. 

DOYAL POLYTECHNIC.— Lurline, the 
-Lv Rhine Maiden, by Mr. George Buckland.—Arctic Exploration, 
by Commander Cheyne, R.N.—Porcelain Manufacture, by Mr. J.D. 

j Cogan.—The Photographer’s Sunbeam, by Mr. T. C. Hepworth.— 
The Rising in the Transvaal, by Mr. W. R. May.—Etherdo, the 
uggler.—The Microscope, Electricity, the Isle of Wight, &c., by 
Ir. J. L. King.—Fleuss’s Diving Apparatus.—The Electric Railway. 

—Balmain’s Luminous Paint Room.—Recitals by Mrs. Stirling and 
others, at 3 on Saturdays. Admission to the whole, is. Open from 
12 till 5 and 7 till 10. 
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IHISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 

Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 

Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 2120 F. 

Alumina. 
Gertrude (extra qual.) 1st Quality. 

5383 
* 2nd Quality. 

52-00 
Peroxide of Iron . °'4 7 i‘57 4*57 
Silica . 

• iS'oo 
8-67 I2‘00 

Titanic Acid... 5-80 6-20 
Lime, Magnesia, Potash, Soda, 

Sulphuric Acid. 
and 

0-23 0-83 1-14 

Combined Water... 22*30 29’2 7 24-00 

IOO’OO 99'97 99*9i 
Our MINES, DRYING KILNS, and GRINDING MILLS are situated very 

close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established 1798. 

ROBERT DAGLISH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manufacturers o: every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
of any required power, for Irrigating, Draining, Mining, Rolling Mills, 
or Water Works purposes, and Manufacturers of every description of 
U hemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleaching-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycerine, Iodine 

Poiash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. 
Steam Superheaters improved for Oil, Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel,Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of MaCtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson's 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

Ti^.2aro-A.ss;ii5E- 

These Pumps are especially adapted for MINES, 
QUARRIES, DYE WORKS, BREWERIES, &c. 

They are so simple in construction that repairs can be 
done by an ordinary mechanic. 

jgERNERS "COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY ar.d the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m.and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, See., conducted. 
Prospectuses and fall particulars on application to Prof. Gardner 

at Berners College, 44. Berners-street W. 

\\7 anted, 1000 Tons of Spent Oxide (containing 
V V free sulphur) of Gas Works.—Address, A. Z.} Ch&MjLAL 

News Office, Boy Court, Ludgate Hill, London, E.C, 

/ 



Chemical News,) 
July 22, 1881. f Colliery Explosions. 

THE CHEMICAL NEWS. 
Vol. XLIV. No. 1130, 

COLLIERY EXPLOSIONS* 

By F. A. ABEL, C.B..F.R.S., President of the Institute of Chemistry, 
Chemist to the War Department, &c. 

(Concluded from p- 31.) 

III. 

A series of experiments, variously modified, has been in¬ 
stituted with the most sensitive of the samples of dust 
from Seaham Colliery, and also with the specially inflam¬ 
mable-dusts from Leycett Colliery, for the purpose of 
ascertaining whether evidence could be obtained of a 
tendency of coal-dust, when suspended in the air, in the 
complete absence of fire-damp, to become ignited and to 
convey or propagate flame. 

It was observed in the first instance that the travelling 
of a dust-cloud past the naked flame of a safety lamp 
merely produced a fringe of scintillations round the flame ; 
but when the latter was replaced by a large flame pro¬ 
duced by a jet of the pit-gas, a very decided elongation of 
the flame took place when the cloud of dust reached it, 
travelling at a velocity of 300 feet per minute, and a small 
flare was occasionally produced. The lengthening of the 
flame was increased by increasing the velocity of the air- 
current, so that its length eventually was three or four 
times that of the gas-flame in the absence of the dust 
(Seaham, K). 

With a view of exposing coal-dust suspended in air to a 
flash of flame of considerable volume, and of thus pro¬ 
ducing conditions similar to those which might exist if an 
explosion of fire-damp occurred in contiguity with coal- 
dust suspended in air free from fire-damp, heaps of loose 
gun-cotton (300 grains) were placed on the floor of the 
gallery, and fired by eledtricity, the length to which the 
flash of flame extended, both with and against the current, 
being noted in the first instance when no dust was present, 
and afterwards when dust clouds were travelling at the time 
at different velocities. 

At the lower velocities (200 and 300 feet per minute) 
the volume of flame was decidedly increased when the 
dust-cloud was passing, and the increase became more 
marked when the dust was travelling at a higher velocity 
(1000 feet per minute), it being then specially noticed 
(what was observed also, though to a less marked extent, 
at low velocities) that the flame extended considerably 
further in the direction of the current, but less far against 
the current, w'hen dust was passing, than when the gun¬ 
cotton was fired in the absence of dust. Thus in some 
parallel experiments when the gun-cotton heap was fired 
at a distance of 20 feet from the far end of the gallery, 
the following results were obtained :— 

_ _ _3y 
the direction of the current, and appeared to check the 
flame where it met the current. 

Experiments similar to these with gun-cotton were made 
with freely exposed charges (400 grains) of blasting powder 
and sporting powder, placed in heaps upon the floor of the 
gallery and fired eledtrically. The most readily inflam¬ 
mable of the Seaham coal-dusts, and the still more inflam- 
mabledust from Leycett Colliery, were passed through the 
gallery at a velocity of 100 feet per minute, and the total 
distance to which the flame extended on firing the powder- 
charge while dust was travelling, was not found to be 
greater than when the powder-charges were exploded 
under the same conditions, but in the absence of dust, as 
shown by the following examples:— 

Air current 1000 ft. per min. 

Gallery free from dust 

Length of Flame. 

9 ft. 

9 
with cm 

Seaham (K) dust passing 14 

»» !) J> *4 

Gallery free from dust 10 
Leycett dust passing 15 

rent 6 ft 
6 
ft. 6 in. 

4 
5 
3 

against 

Air current 
100 feet per minute. 

Gallery free from dust 

n 

Leycett dust passing 
Seaham (X) ,, 

Powder 
Charge. 

Blasting. 
400 grains. 

Length of Flame. 

With current. Against. 

7 feet 

7 
6 It. 6 ins. 
6 „ 6 

5 feet 

5 
2 

1 ft. 6 ins. 

When the dust was passed at a velocity of 500 feet per 
minute there were decided indications that the coal-dust 
increased the total distance to which the flame extended. 

Air current 
500 feet per minute. 

Box free from dust 
Leycett dust passing 

Powder 
Charge. 

Sporting. 
400 grains 

Length of Flame. 

With current. Against. 

8 feet 
8 

3 feet 
6 

[Many sparks extended beyond the forward flame.) 

Box free from dust 
Leycett dust passing 

Blasting. 
400 grains feet 2 feet 

3 
2 ft. 6 ins 

It will be observed from these numbers that the total 
length of the flame produced was not greatly increased, 
but that the dust showed a tendency to carry the flame in 

* Report on the Results of Experiments made, with Samples of 
Dust collected at Seaham Colliery, in compliance with the request of 
the Secretary of State for the Home Department, convened by letter 
dated November 4th, 1880, 

At a velocity of 1000 feet per minute the increase of the 
flame by the dust cloud was much more marked when 
blasting powder was used, but not so with sporting powder, 
a difference which may perhaps be ascribable to the consi¬ 
derably longer duration of the flame produced by an explo¬ 
sion of the comparatively slow-burning mining powder. 
The a&ual heat developed would be greater with the 
sporting than with the mining powder. 

The results obtained at this velocity with the two 
descriptions of powder are shown in Table III. 

Numerous experiments, varied in several particulars, 
have been made with Seaham and other dusts by firing 
small charges of powder from either while dust was being 
carried through the gallery by air currents of different 
velocities, or with dust deposited upon the floor and sides 
of the gallery. In the latter description of experiments, 
two shots were sometimes fired in succession, and in dif¬ 
ferent dire&ions (with and against the air-current), so that 
dust raised by the concussion and rush of gas from the 
first shot might be exposed to the flame of the second. 
In all instances with different samples of dust from Seaham, 
Leycett, and Garswood Hall Collieries, in air-currents 
travelling at velocities 100, 200, and 300 feet per minute, 
the results were negative. At a velocity of 1000 feet per 
minute, a slight but decided indication was obtained in 
several experiments that dust particles were inflamed by 
those shots which were fired in the dire&ion of the air- 
current. In these instances the volume of flame produced 
on firing the shot was certainly greater than when no dust 
was suspended in the air, but the duration of the flash 
was but slightly if at all prolonged. On one single occa¬ 
sion a long reddish flame was produced when a shot was 
fired, which travelled to the forward end of the gallery. 
Some fire-damp had been passed into the latter just pre¬ 
viously, and it was evident that, although the apparatus 
had subsequently been ventilated, the exceptional result 
was due to the presence of some, though certainly a very 
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TABLE III. 

Distance from 
Air i^urreni 

iooo feet per minute. Powder Charge. 
Drum. End of Gallery. 

Length of FI ame. 

Sporting powder. V. 

Box free from dust »s .. 400 grains 15 feet 13 feet 9 feet with the current, 4 feet against current 
Leycett dust passing.. • * f f »» f f 9 »> ff 4 ff >> 
Box free from dust * • 5 f 10 feet 18 feet 10 „ ff 2 ,, 6 ins. ff 

Le\cett dust passed.. • • ff ff ff 10 „ 
ff 2 „ 6 ins. ff 

Box free from dust • • If 5 feet 23 feet 18 „ ff 5 ff ff 
Leycett dust passed .. • • ff ff ff 22 „ ff 3 ff ff 

Blasting powder. 
Box free from dust .. .. 400 grains 10 feet 18 feet 7 » ff 4 ff ff 

Leycett dust passing.. • • ff If ff To end of gallery 4 ff 

Box free from dust .. • ♦ ff 5 feet 23 feet 10 feet with the current, 4 ,, against current 
Leycett dust passing.. • • ff ff ff 22 „ ff 3 ff f f 

Box free from dust .. .. 200 grains ff ff 7 » ff 1 foot ff 

Leycett dust passing.. • • ff ff ff 13 .. ff 1 ,, 6 ins. ff 

small, quantity of fire-damp, for when the experiment was 
very carefully repeated, all conditions, except the possible 
presence of gas, being identical with those previously 
existing, the only effedt observed was a slight increase in 
the volume of the flash of flame produced by the shot, 
which has been described. 

Some experiments made with these cannon in air- 
currents containing small quantities of fire-damp, with or 
without the presence of suspended coal-dust, afforded in¬ 
structive corroboration of the results described in the 
second part of this report. Two or three illustrations will 
suffice. Cannon were fired in a mixture of air and 2'5 
per cent of fire-damp passing at velocities of ioo and 200 
feet per minute, and in an atmosphere containing 375 per 
cent, travelling with a velocity of 300 feet per minute, 
without any effedt. With only 175 per cent of gas (at 
100 feet velocity), coal-dust being abundantly suspended 
in the air, the portion of the gallery immediately in front 
of the flash produced by the shot was filled with flame, 
which did not, however, travel further ; corresponding 
results were obtained by firing the shot against and with 
the current. With a slight increase in the proportion of 
gas (2 per cent and 2^25 per cent), the dust being freely 
passed, the gas- and dust-mixture was inflamed throughout, 
with explosive effedt. On one occasion air containing 
2 per cent of gas was passed at a velocity of 100 feet per 
second through the gallery in which there was only a very 
small quantity of coal-dust deposited upon the bottom and 
sides ; when a shot was fired in the diredtion of the cur¬ 
rent a reddish flame was produced which extended to a 
distance of four feet, and which rolled along the floor of 
the gallery a further distance of three feet. This result 
illustrated the influence of a few dust-particles in pro¬ 
moting the ignition and propagation of flame by a gas- 
mixture which otherwise would not have inflamed; an 
effedt which corresponds to the influence exerted by an 
exceedingly small proportion of gas in determining the 
ignn'on and propagation of flame to some distance by a 
cloud of coal-dust, as demonstrated by an experiment 
just now described. 

Summary. 

The principal fadts which appear to have been more or 
less conclusively demonstrated by the results obtained in 
the experiments with dust from Seaham Colliery and other 
sources, which form the subjedt of this report, may be 
summarised as follows :— 

1. Several of the samples of dust colledted in Seaham 
Colliery in November, 1880, exhibited signs of having 
been affedted by heat; those indications were very slight 
in some instances, and considerable in only three samples, 
viz., in Q (scraped off stones on return side of Polka 
doors), R (from No. 1 engine plane at long turn), and T 
(from floor of No. 1 travelling road;. 

2. The two samples taken from the floor and off timbers 
at the curve in the stone drift (in proximity to where the 
shot was fired at the time of the explosion), as also the 

sample from near Maudlin engine, exhibited no signs of 
having been affedted by heat. 

3. The samples of Seaham dust exhibited considerable 
differences in regard to richness in coal, fineness and uni¬ 
formity in this respedt, density, &c.; the proportion of coal 
ranged from about 96 to below 54 percent in the dry sifted 
samples. 

4. The chemical and microscopical examination did not 
furnish any data to lead to conclusions as to the extent to 
which the dust may have taken part in the produdtion or 
augmentation, and transmission, of the explosion at 
Seaham Colliery. 

5. But there was evidence of the existence of partially 
burnt dust at a number of points very distant from each 
other, and in different directions in the colliery. 

6. The several samples of dust differed from each other 
considerably in sensitiveness, i.e., in the readiness with 
which they promoted the ignition of a mixture of air and 
fire-damp in such proportions that it was not inflammable 
per se when brought into contact with the flame of a 
lamp, or, in regard to the proportion of fire-damp required 
by the several samples to impart explosive properties to 
them, when suspended in air. 

7. The most sensitive of the Seaham dusts were found 
to be those which were the richest in coal, and those 
which also contained the highest proportions of very fine 
dust. 

8. Comparing the samples of Seaham dust with dust9 
obtained from other collieries where disastrous explosions 
have recently occurred, it was found that the most sensi¬ 
tive of the former was somewhat less sensitive than samples 
of dust obtained from Leycett Colliery (Fair Lady Pit), 
which ranked highest in this respedt among all the samples 
experimented with. The Leycett dusts corresponded 
closely in chemical character and specific gravity to the 
purest Seaham coal-dust; their somewhat greater sensi¬ 
tiveness was perhaps ascribable to their remaining more 
uniformly suspended in air-currents, but possibly also to 
physical peculiarities. 

9. One of the Seaham dusts W'hich ranked high (third) 
in order of sensitiveness contained the lowest proportion 
of coal of all the samples, and consisted of non-combus¬ 
tible matter to the extent of nearly half its weight. 

10. Special experiments, which were instituted in con¬ 
sequence of the behaviour of this sample, demonstrated 
that some perfectly non-combustible powders, which are 
also not susceptible of any chemical change when exposed 
to the adtion of flame, are very little inferior to the most 
inflammable or sensitive of the Seaham dust samples in 
their power to bring about the ignition of an otherwise 
uninflammable mixture of fire-damp and air. 

11. Mixtures of fire-damp and air, in proportions bor¬ 
dering on those which will ignite on the approach of flame, 
are inflamed instantaneously if they contain in suspension 
only few particles of such non-combustible dusts, or of 
the Seaham or other dusts from coal-pits. 



Colliery Explosions Ai 
Chemical News, I 
July 22, 1881. . I 

12. This effedt appears ascribable, at any rate in part, 
to the fa<5t that these dust particles, when they pass through 
a lamp-flame, immediately become incandescent and 
thereby localise and intensify the heat at those points, 
and thus bring about the ignition of the mixture of air and 
fire-damp by which they are surrounded. But some phe¬ 
nomena observed in the course of the experiments with 
non-combustible powders favour the belief that finely- 
divided solids of particular descriptions may exert another 
quite distinft kind of a<5tion when heated in fire-damp 
mixtures, which may at least contribute importantly in 
determining the ignition of gas-mixtures which are not 
susceptible of inflammation by the application of flame 
alone. This subject is about to receive complete investi¬ 
gation. 

13. The smallest proportion of the fire-damp experi¬ 
mented with (from the nine-foot Wigan mine) which 
became ignited and produced explosive effedts.when passing 
a naked lamp flame at a velocity of 600 feet per minute, 
by having suspended in it the most sensitive of the Sea- 
ham dusts, was 2’5 per cent. The most sensitive coal- 
dust from Leycett furnished a mixture which exploded when 
passing the flame, under corresponding condition, with air 
containing only 2 per cent of fire-damp. A mixture of 
2'75 Fer cent fire-damp with air was ignited by the 
lamp through the agency of a perfectly non-combustible 
powder (calcined magnesia). 

In a current moving at a velocity of only 100 feet per 
minute, the Leycett coal-dust, suspended in air containing 
only i‘5 per cent of fire damp, became ignited by the 
lamp flame, the ignition extending throughout the mixture. 

14. The accidental presence of a proportion of fire¬ 
damp which must have been considerably below the 
smallest above specified, caused one of the most inflam¬ 
mable of the coal-dusts (from Leycett) to become inflamed 
and to carry fire some distance, when a small powder- 
charge was fired from a cannon while the dust was 
travelling. 

15. The sensitiveness to ignition of a mixture of air 
with a small proportion of fire-damp is considerably in¬ 
creased if the source of heat is increased. 

16. The results of the experiments with Seaham and 
other dusts appear to have demonstrated— 

(a.) That coal-dust in mines not only much promotes 
and extends explosions in mines by reason of the 
rapid inflammability of the finely-divided combus¬ 
tible, and of the readiness with which it becomes 
and remains suspended in air-currents ; but 

(b.) That it may also be itself readily brought into opera¬ 
tion as a fiercely-burning agent which will carry 
flame rapidly as far as its mixture with air ex¬ 
tends, and will operate even as an exploding 
agent, through the medium of a proportion of 
fire-damp in the air of the mine, the existence of 
which, in the absence of the dust, would not be 
attended by any danger. 

(c.) That dust in coal-mines, quite apart from any in¬ 
flammability which it may possess, can operate in 
a distindt manner, as a finely-divided solid, in 
determining the ignition of mixtures of only 
small proportions of fire-damp and air, and con¬ 
sequently in developing explosive effects, 

(rf.) That a particular dust in a mine (such as the Sea- 
ham N dust) may therefore be a source of danger, 
even though it contains only a small proportion 
of coal or combustible matter. Although the 
explosion which may occur through the agency 
even of a non-combustible powder, in the manner 
described, may be of very mild or feeble charac¬ 
ter in the first instance, it may be almost at once 
increased in magnitude and violence by coal-dust 
which the first ignition will raise and bring into 
adiion. 

17. The proportion of fire-damp required to bring dust 
in a mine into operation as a rapidly burning or exploding 
agent, even upon a small scale, and with the application 
of a small source of heat or flame, is below the smallest 
amount which can be detected in the air of a mine, even 
by the most experienced observer, with the means at pre¬ 
sent in use, as has been already demonstrated by the ex¬ 
periments of Mr. Galloway. Indeed, with dusts of highly 
sensitive or dangerous charadter, under those conditions, 
and very possibly with dusts not more so than the least 
sensitive of the Seaham samples, in the presence of a source 
of considerable heat and flame, such as a blown-out shot 
or an overcharged hole would constitute, a small propor- 

APPENDIX I. 

Samples of Dust collected in Seaham Colliery, 15TH, i6th November 1S80. 

Mark on 
Sample. 

Explosion took place 8th Sept., at 2.20 a.m. Area of Cubic feet of Temperature Distance in 

Places where Dust was colledted. 
Place in 

Super. Ft. 
Air passing 
per minute. 

Nov. 17th 
inst. 

yards from 
Downcast Pit. 

X Coal-dust taken from Nos. 1 and 2 screens. _ — — — 

K Dust from floor of stone drift curve. 63 66,850 46° 
L Dust taken off timbers of drift curve . 63 66,850 46 202 
M Dust from near Maudlin engine, supposed to have been 

affedted by the explosion . IOO 53,430 47 325 
N Dust from No. 3, Hutton seam, south way. 60 I3>430 66 897 
O Dust from old incline floor. 60 I2,g6o 55 774 
P ,, ,, ,, scraped off timber 60 12,960 55 974 
Q Dust scraped off stones on return side of Polka doors .. 42 600 57 823 
R Dust off side of No. 1 engine plane at long turn .. 65 25,000 55 935 
S Dust off props and stones at long turn. 65 25,000 55 983 
T Dust from floor in No. 1, travelling road. 63 25,000 54 6go 
U ,, „ stone drift, 3rd east way . 70 23,000 62 1929 
V Dust from 3 pillars in bye-side of stone drift, in 3rd 

east way.. . 65 20,000 67 2246 

Temperature in No. 1 Overman’s Cabin, 300 yards south-east of No. 1 pit, on day before explosion .. .. 64’ F. 
Temperature in No. 3 Overman’s Cabin, 720 yards west of pit in old West-way end, on day before 
explosion. ,. .... .. 68° F. 

Temperature in Maudlin Seam 400 yards, ditto .  .. .. 6g® F. 
13 samples, marked as above, sent by rail to-day to Woolwich. 
10 samples, larger quantities, sent to Wigan. 
3 samples, L, P, Q, marked X, not sent to Wigan. 

(Signed) Thomas Bell, 

iqth November, 18S0. 
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tion of fire-damp, the possible existence of which in the 
mine might not be in the least suspeded, may serve as the 
inciting cause to the development of an explosion of coal- 
dust. 

18. In the complete absence of fire-damp coal-dust ex¬ 
hibits some tendency to become inflamed when passing a 
very large lamp flame at a high velocity; if exposed to 
the adion of a large volume of flame, such as produced by 
the explosion of freely exposed gunpowder or gun-cotton, 
it exhibits, in addition, a decided tendency to carry or pro¬ 
pagate flame. But, so far as can be deterrrjined by experi¬ 
ments on a moderate scale, this tendency (which was ex¬ 
hibited by Seaham X, K, and S dusts, and still more by 
the more sensitive Leycett dust) is of limited nature, and 
very different indeed from the property of carrying or pro¬ 
pagating flame, which even comparatively non-sensitive 
dusts possess, in the presence of a very small quantity of 
fire-damp. 

In conclusion, it may be admitted as possible that, with 
the large volume of flame, and the great disturbing effed, 
of a blown-out shot, as the initiatory cause of the ignition 
of dust, and its suspension in the surrounding air, such in¬ 
flammation may, in the complete absence of fire-damp, be 
propagated to a greater distance than the results of small 
experiments would warrant one in assuming. But it can 
scarcely be maintained that the air of a mine in which the 
coal gives off gas at all can be, at any time,/me from fire¬ 
damp ; and as the existence of very small and unsuspected 
quantities of that gas in the air of a mine may suffice to 
bring about the ready propagation of flame by coal-dust, 
and thus to develop violent explosive effeds, it would 
appear needless to assume that coal-dust may, in the entire 
absence of fire-damp, give rise to explosions, even of only 
limited charader, in coal-mines, in order to account for 
casualties which cannot be ascribed to the existence of 
accumulations or sudden outbursts of fire-damp. 

F. A. Abel. 
March 23, i88i» 

Appendix II. 

Memorandum of Foints for Analysis and Experiments 
with resped to Coal-dust or other dust in Seaham 
Colliery. 

(Accompanying the Letter of the Under Secretary of State 
for the Home Department to Mr. Abel, dated 
November gth, 1880.) 

A. Samples of burnt dust found in the mine after the 
explosion, to be analysed with a view to an opinion whether 
such burnt dust is — 

(1.) The ash or produd of dust burnt by an explosion 
of fire-damp; or 

(2.) Is the remains or produd of dust which has itself 
been explosively burnt (with or without fire-damp) 
whilst suspended in the air. 

B. Samples of unburnt dust to be colleded in the mine 
and analysed, and also subjeded to experiments, with a 
view to try— 

(1.) How far the presence of such dust suspended in the 
air or lying strewn upon the ground or timbers in 
an enclosed gallery intensifies an explosion of 
fire-damp or extends the areaof the effeds of such 

. explosion; and 
(2.) How far such coal-dust in suspension in the air is 

capable of mischievous explosion (e.g., by a shot 
or by passing through a ventilating furnace with¬ 
out the presence of gas) ; and 

(3.) What are the effeds of a shot fired in a gallery 
(such as the air-ways of a colliery) in causing the 
disturbance and suspension in the air of such 
coal-dust lying on the floor or timbers of the 
gallery. 

NOTE ON THE SPECTRUM OF CARBONIC ACID * 

By CHARLES WESENDONCK, Berlin. 

Communicated by Professor HELMHOLTZ, For. Mem. R.S. 

The well-known spedrum first observed by Mr. Swan at 
the inner cone of a number of flames produced by burning 
liquid and gaseous combinations of carbon, has been 
ascribed by Messrs. Attfield-f- and WattsJ to the element 
carbon itself ; while several other natural philosophers— 

amongst whom I only mention Messrs. Thalen and Ang¬ 
strom/ P. Smyth, LiveingH and Dewar*,[—believe it to be 
due to some combination of carbon with hydrogen. The 
fad that the bands and lines of Swan’s spedrum are seen 
even when oxide or binoxide of carbon is made luminous 
in a Geissler tube by means of an eledric current, the last- 
named gentlemen explain as being caused by the gases 
not having been entirely deprived of all moisture when in¬ 
troduced into the vacuum tube. I therefore believed it to 
be not altogether without interest to make some experi¬ 
ments on carbonic acid dried with the utmost care. For 
this purpose I used a mercurial pump, as invented by 
Professor Toepler, with some slight changes in the original 
construdion indicated by Dr. Hagen,** which enables us 
not only to obtain the most perfed vacua, but also to 
avoid every cock or jundion by slided pieces, which must 
be greased in order to be hermetic, so that no vapours and 
gases containing carbonic matters arising from the grease, 
either by increase of temperature or by the eledric current 
when passing the vacuum tube, would render impure the 
carbonic acid, as is the case with the common Geissler 
pumps. Carbonic acid was produced in the well-known 
manner from marble and diluted muriatic acid in a 
Pippian apparatus, well washed with water in a large 
Woolf's bottle, and then sent through concentrated sul¬ 
phuric acid, three tubes of (J form containing chloride of 
calcium and a double tube half filled with phosphoric 
anhydride. To this last tube were fastened, by 
means ot sealing, two Geissler glass cocks, being on the 
other side fastened by sealing to a valve of sulphuric acid, 
that prevented all vapours coming from the cocks from 
entering the vacuum tube. After all air had been driven 
and pumped out of the whole apparatus, the spedrum tube 
was exhausted to the highest possible degree, in order to 
free it from all moisture adherent to the sides of the glass. 
This, however, was found to cause some difficulty, for the 
green hydrogen line was seen with great constancy in 
high vacua, even if not the least trace of it could be re¬ 
marked when the carbonic acid spedrum could be seen 
brightly. I soon recognised that the more the gas had 
been deprived of moisture, the further had the exhaustion 
to be carried on to render the said line visible again, but 
for a long time I could not quite get rid of it. By re¬ 
peatedly filling and exhausting the vacuum tube, in doing 
which the gas naturally was only permitted to pass very 
slowly through the phosphoric anhydride tube, and the 
spedrum tube was heated to the highest degree possible, 
I at last arrived at such a degree of perfed dryness as no 
more to give any trace of the fatal green line, not even if 
the tube was exposed to high temperature; this, indeed, 
always had the effed of driving into the vacuum some 
matter adherent to the sides of the glass, and causing the 
illumination of the tube, when this has been so far ex¬ 
hausted as no longer to permit any current to pass, to re¬ 
appear. But the brilliant mercury spedrum seen under 
such circumstances showed nothing of a hydrogen line. 
Nevertheless, after this exceedingly high degree of dryness 

* A Paper read befjre the Royal Society;, June 16, iS3i. 
t Phil. Trans., vol. chi., Part r, 1862. 

: Phil. Mag., ser. 4, vol. 38, 1869. 

§ Nova acta Upsal., ser. 4. vol. 9. 
11 Phil. Mag. (5), 8, 1879. 

If Proc, Roy. Soc., vol. 30, sSSo. 
** Wiedemann's A ttnalen, Neue Folgc, Bd. 12, iJEj. 
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had been obtained, when there was some gas admitted 
into the spedtrum tube and this again exhausted, the fatal 
line w s feebly seen, shewing clta ly that the gas had not 
been entirely deprived of its moisture by its passing through 
the system of drying apparatus. I therefore finaily only 
experimented with such carbonic acid as had been in per¬ 
petual contadt with the phosphoric anhydride during at 
least twelve hours, and it was not till then that I got rid 
of every trace of the hydrogen lines. When making the 
experiments that I believe to- be decisive, I always took 
care to convince myself, by rarefying, that not only the gas 
had remained perfedtly dry, but also that the current had 
not introduced any trace of hydrogen or hydrocarbon when 
passing through the tube, for both would have been dis¬ 
covered in the high vacuum by the appearance of the 
green line, the spedtrum of hydrogen being by no means 
suppressed by that of carbon in such a vacuum, as I most 
clearly observed when experimenting with olefine gas, 
which in a very rarefied state shows from the beginning 
of the current’s passage a very distindt spedtrum of the 
first order of hydrogen, besides the one of carbon. If the 
bands and lines observed by Swan really belonged to 
hydrocarbon only, they could not have appeared in our 
case, but they did appear very distinctly, and clearly, as 
soon as the density of the gas became great enough to 
oblige the current to pass a spark through the vacuum 
tube; and even not less brightly was Swan’s spedtrum seen 
at much lower pressures by using a Leyden jar. The 
capillary tube in which the said spedtrum alone was seen 
was then wholly filled by the luminous discharge ; no real 
spark appeared in this case, while the wide parts of the 
spedtrum tube showed Mr. Watts’s second carbon spec¬ 
trum. It is these last-mentioned experiments only, made 
by use of a Leyden jar, that I believe to be decisive, and 
to prove irrefutably that Swan’s spedtrum cannot be as- 
scribed solely to hydrocarbon. As to the phenomenon 
shown by sparks, it is not qu.te so convincing; for, accept¬ 
ing Mr. Wuelineis’1' ideas, one could objedt that the spark 
affedting but a set of molecules of infinitely small trans¬ 
verse sedtion could have carried forth from the eledtrodes 
an exceedingly small quantity of hydrogen, which would 
quite escape observation when expanded throughout the 
whole vacuum tube, but would be sufficient to induce the 
hydrocarbon spedtrum in the line of the spark, which ex¬ 
planation, however, I do not think to be at all probable. 
The tube used in these experiments was of common size; 
the ends of the eledtrodes, which were of aluminium, had a 
distance of about 15 centims. from one another. Some 
results, d.fferingfrom those just mentioned, were obtained 
in a wide spedtrum tube without capillary tube, the ends 
of its eledtrodes being distant about 3 centims. from one 
another. The spark, then, no more gave appearance to 
Swan's spedtrum, even when the carbonic acid was not 
dried with the utmost care, as in the above-mentioned 
researches, but there were seen the enlarged maxima of 
Watts’s second spedtrum, which L have shown by some 
researches, of which a short account has been published 
in the Monatsberichte der Berliner Academie, October heft, 
1880, to be generally due to the continuous form of dis¬ 
charge according to the nomenclature of Messrs. Thalen 

and Angstrom. If the density of the gas be still in¬ 
creased, there flashes a very brilliant line spedtrum, never 
before observed by me, in a tube of common sire. These 
fadls, at all events, show that there exists some relation 
hetween the different orders and forms of spedtra and the 
conditions of discharge, probably, as is my opinion, the 
quantities of eledtricity sent thiough the unit of space in 
the unit of time, till now unknown to us, and that will 
doubtless become clear as soon as tbe causes governing 
spark discharges shall be better recognised—a subjedt on 
which Sir W Thomsonf says that it is difficult even to 
conjedure an explanation. 

* WuelLaer, “ Lehrbuch der Experimental Physik," vol. ii., 
p. ajo, See, 

f Papers on " Electrostatics,” &(., p. 24?: 

DETERMINATION OF CHROMIUM IN CHROME 

IRON- ORE.- 

By H. N. MORSE and W. C. DAY. 

When a determination of the chromium only is sought, 
the decomposition of chrome iron ore, according to our 
experience, can be best accomplished by fusing the 
material with potassium hydroxide in a wrought-iron 
crucible. 

The method here described has, without exception, given 
us satisfadtory results. From 6 to xo grms. of potassium 
hydroxide are placed in a wrought-iron crucible (having 
the form of the ordinary porcelain crucible and a capacity 
of about 100 c.c.) and gently heated until the evolution of 
steam ceases and the fused mass becomes tranquil. After 
cooling, the finely pulverised material, weighing not more 
than o‘5 grm., is placed upon the potassium hydroxide and 
evenly distributed over the surface. A flame just sufficient 
to thoroughly fuse the alkali is applied to the uncovered 
crucible, and the contents, as long as they remain in a 
fluid condition, frequently stirred with a piece of iron wire, 
which is allowed to remain in the crucible. The decom¬ 
position progresses rapidly, and the potassium hydroxide 
together with the soluble produdts of the decomposition 
soon begins to rise upon the sides of the crucible, where 
it deposits itself in forms somewhat resembling the cauli¬ 
flower. Within two or three hours the decomposition is 
complete, and the bottom of the crucible becomes dry. 
The crucible is then turned upon its side and the tempera¬ 
ture of its under surface raised to a dull red heat. The 
incrustation on the interior of the crucible does not fuse at 
this temperature, but becomes rapidly yellow, owing to 
the oxidation of the chromium to chromate. At the end 
of two or three hours the oxidation is perfedt. Portions of 
the incrustation retain a greenish colour, however long tl e 
heating is continued; but this is due to the presence of 
iron or manganese and not to unoxidised chromium. 

After cooling, the crucible is placed in a porcelain evapo- 
ratingjdish and the contents removed by means of hot-water. 
The solution, which at first has a greenish appearance 
owing to the presence of iron dissolved in the caustic 
potassa, is heated for some time in order to effsdt complete 
precipitation of the iron. The filtrate, which has a clear 
yellow colour, is rendered slightly acid with pure dilute 
nitric acid, the aluminum precipitated with ammonia and 
washed by decantation. The chromate of potassium is 
then reduced and the silica rendered insoluble by evapo¬ 
rating to perfedt dryness with an excess of hydrochloric 
acid. The residue is moistened with hydrochloric acid and 
treated with water. 

It only remains to separate the chromium in the filtrate 
from magnesium and to determine it as chromic oxide. 
To do this we have preferred in each instance to first pre¬ 
cipitate with barium carbonate. 

We give here the data of twelve determinations upoa 
material whose origin is unknown to us. Four of these 
(1 to 4) were made by ourselves, four (5 to 8) by Mr. A. 
G. Palmer, and the remainder (9 to 12) by Mr. W. S. 
Bayley, both students in this laboratory. The analyses 
reported were in each case made consecutively. 

Wt. of Ore Taken. Wt. of Cr208 Found. Percentage 

r. 0-3250 0-1343 41-32 

2. C3465 0'i433 4r'35 
3- 0-3248 o-i343 4f36 
4- 0 3383 0-1392 41-14 

5- 0-2723 O"II20 41-12 
6. 0-3955 0-1629 41-19 

7- 0-3311 0-1358 41 02 

8. 0 3 C285 oi'2qo 41-23 

9. o-3i87 0-1392 4110 

10. 0-2995 0-1235 41-25 

IX. 
12. 

o-$6o6 

0-3007 
0-1478 
6-123(7 

41-00 
4XT1 
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In order to assure ourselves that complete decomposition 

and oxidation had been effedted, the same method of 
treatment was applied to the iron and aluminum precipi¬ 
tates as to the original material. This was done in the 
case of nine of the analyses here reported. But in no case 
was there any trace of chromium obtained from them. The 
average loss of the iron crucibles is about o’2 grm. Much 
coarser material can be successfully analysed by this than 
by the other methods in use. Its simplicity and economy 
also recommend it. 

The only method on record, so far as we know, involving 
the use of potassium hydroxide for the decomposition of 
chrome iron ore, is that proposed by H. Schwarz,* who 
recommended fusion with potassium hydroxide in a silver 
crucible and addition of potassium chlorate to the fused 
mass. The decomposition by this method is doubtless 
easy and complete, but the rapidity with which the crucible 
is destroyed renders the method wholly impracticable.— 
American Chemical Journal. 

Johns Hopkins University, May, 1881. 

NOTE ON SULPHURETTED HYDROGEN. 

By P. CASAMAJOR. 

In 1873, Mr. William Skey, Analyst to the Geological 
Survey of New Zealand, published some interesting obser- 
vationsf on the production of sulphuretted hydrogen 
when a voltaic couple is formed with zinc as the positive, 
and a metallic sulphuret as the negative plate. When 
placed in contact with zinc or in communication with this 
metal, by means of a wire, many sulphurets give sul¬ 
phuretted hydrogen very freely with sulphuric acid or 
hydrochloric acid, which alone would not give any in 
contact with these acids. This happens with galena and 
sulphuret of copper. I have had occasion lately to apply 
these researches of Mr. Skey to the production of sul¬ 
phuretted hydrogen from sulphuret of iron, which refused 
to give it in presence of sulphuric acid diluted with ten 
times its volume of water. I believe that the greater part 
of the sulphuret of iron sold to chemists possesses this 
resistance to acids. 1 have lately found none that gave 
sulphuretted hydrogen easily, and I had accumulated 
several pounds possessing this undesirable quality. 

After a few trials I was able to obtain an abundant 
supply of sulphuretted hydrogen from any sample of sul¬ 
phuret of iron by proceeding as follows :— 

Enough mercury is put in a bottle to cover the bottom 
entirely. Over this, diluted sulphuric acid is poured, and 
some pieces of zinc are thrown in, which immediately sink 
into the mercury, forming a zinc amalgam with great 
excess of mercury. No aCtion takes place between the 
zinc and the acid. If, now, a few pieces of sulphuret of 
iron are thrown in the bottle, they will sink to the mercury, 
and a copious production of sulphuretted hydrogen will 
take place from the surface of the sulphuret. This pro¬ 
duction will continue with remarkable regularity until 
either the zinc, the sulphuret of iron, or the sulphuric 
acid is exhausted. As to the mercury, it only intervenes 
indirectly in the reaction, and it does not require to be 
renewed. 

In place of sulphuret of iron, I have tried galena, iron 
pyrites, and copper pyrites. These all give sulphuretted 
hydrogen, but very slowly. With galena, the aCtion soon 
ceases, as the mineral becomes coated with sulphate of 
lead. By leaving galena in contact with liquid zinc 
amalgam for several hours, the surface of the mineral 
becomes coated with a bright coat of lead amalgam. 

With iron and copper pyrites, comparatively little sul¬ 
phuretted hydrogen is given off, but there is a considerable 
production of hydrogen. In this case the sulphurets aCt 
mainly as conductors, in the same manner as a piece of 
u ’tort carbon. 

* Liebig’s Annalen, 69, 212. 
f Chemical News, vol. xxvii., p. 161. 

ON MICROLITE FROM AMELIA CO., VIRGINIA. 

By F. P. DUNNINGTON. 

The mineral which is the subject of this examination 
was collected at the mica mines, two miles north of Amelia’ 
C.H., by Prof. W. M. Fontaine of this University, who 
gives the following notes of its occurrence and associations 

“ This mineral occurs with others imbedded in a vein 
of ‘ Gigantic Granite ’ (so called because of the essential 
minerals of the granite being crystallised in large masses), 
which is enclosed in gneiss and mica schist, with the 
general characters of the Montalban series. Schorl is very 
abundant in the adjoining wall-rock. 

“ The associated minerals are as follows:— 
“ Beryl, abundant, sometimes in large crystals eight to 

ten inches in diameter; fluorite and columbite not uncom¬ 
mon ; amethystine quartz, occasional; apatite, rare. In 
addition to which are the large crystal masses composing 
the vein, quartz, orthoclase,* and mica (of which last the 
sheets are frequently three feet across, and for which the 
vein is worked).” 

Prof. Fontaine presumed the mineral in question would 
prove of interest, and handed it over to me for further ex¬ 
amination, the result of which is as follows:— 

It is found in single crystals varying in dimensions from 
one-tenth to three-quarters of an inch, and in larger crys¬ 
talline masses of which one was obtained weighing eight 
pounds. It occurs crystallised in oCtahedra of the isome¬ 
tric system, some of the edges of which measure two 
centimetres ; the face 1 is principally developed, and with 
it are the truncations made by O, 3-3 and i (Dana). 

It has the following properties :—Hardness a little less 
than 6 ; specific gravity, 5-656 ; lustre, glistening resinous ; 
colour, wax yellow to brown ; streak, pale ochreous yellow, 
subtranslucent; fradure conchoidal and very brittle. 

Heated in a closed tube it decrepitates and gives off a 
little water. When ignited it glows momentarily as if 
taking fire. Before the blowpipe it colours the flame a 
reddish yellow, is infusible, and on cooling is coloured 
pale yellow, and is without lustre. With the borax bead, 
and also with that of salt of phosphorus, in both flames 
it gives a glass j'ellowish when hot, colourless when cold. 
In both flames the saturated bead of salt of phosphorus is 
yellow when hot and greenish yellow when cold. It is not 
attacked by strong hydrochloric acid, but is decomposed 
slowly by concentrated sulphuric acid and also by fusion 
with caustic potash. It is readily decomposed by fusion 
with acid potassium sulphate. Fused with potassium 
nitrate and sodium carbonate, it does not give the man¬ 
ganese reaction. The moist metallic acids boiled with 
hydrochloric acid and tin afford a pale blue colour. 

The finely pulverised mineral was fused at a low red 
heat in a platinum crucible with eight parts of acid potas¬ 
sium sulphate. Four portions of about two grms. each 
were thus fused, and all the constituents except the acids, 
alkalies, and water, were then determined from the sum of 
these =8'3370 grms. of the mineral. 

The metallic acids, insoluble in dilute hydrochloric acid, 
were well washed and then digested with yellow ammonium 
sulphide and washed, and then separately washed with di¬ 
lute hydrochloric acid, and finally washed with water. 
The oxides of tin and tungsten obtained from the ammo¬ 
nium sulphide solution were weighed together, then fused 
with sodium carbonate and a little potassium cyanide and 
washed. The tin dissolved out by hydrochloric acid, 
re-precipitated by hydrogen sulphide, washed, ignited, and 
weighed, the tungsten being obtained by difference. 

The insoluble metallic acids were treated with hydro¬ 
fluoric acid and acid potassium fluoride, HKF2, and the 
double salt, 2KF,TaF5, crystallised out according to Mar- 
ignac’s process ; the crystals obtained were washed free of 
niobium and then dissolved and re-Crystallised. The wash, 
ings and mother-liquors were evaporated to a small bulk 
^-.----;---_-.--- 

* Ratio of potash to soda= 11 to 4.—F. P. D. 
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and the crystals so obtained purified as before, and finally 
the filtrate again treated as before, there being obtained 
from one portion:— 

Ta205, 4-844. Sp. gr. = 777- and after prolonged ignition 
= 7-96. 

Nb205,* 0-558. 
giving the ratio 8'68 to 1, 

And from another portion :— 

Ta205,t 5-189 
Nb205, 0-577. Sp. gr. 4-20, and after prolonged ignition 

—4"23i 
giving the ratio 9 to 1. 

The mean of these determinations gives the ratio by 
weight:— 

Ta205 to Nb205 = 8-84 to 1. 

If these oxides when mixed do not change their volume 
on ignition, the mixed acids as separated should have had 
sp. gr. = less than 7-6, whereas after prolonged ignition 
they had sp. gr. = 7'86. I propose therefore to further ex¬ 
amine this apparent combination of so closely related 
elements. 

All the above specific gravities were taken between 11° 
and 14° C., and referred to water at this temperature. 

The cerium metals proved to be present in too small 
amount to admit of accurate separation; they consist in 
about equal portions of cerium and didymium, and 
probably entirely of these, as lanthanum was not identified. 

None of the lines attributed to erbium were found with 
the earths of the yttria group. 

A portion dissolved in sulphuric acid under carbon di¬ 
oxide decolourised a very little potassium permanganate, 
corresponding in amount to and probably due to the 
cerium as cerous oxide (C203); therefore the uranium and 
iron are taken as Ur203 and Fe203. 

Fluorine was estimated by the volumetric method of 
Mr. S. L. Penfield.t and since, in order to decompose the 
mineral, the sulphuric acid was heated to 1750 C., and for 
many hours, I took special precautions to condense the 
volatilised sulphuric acid and then deducted the minute 
amount of sulphuric acid found in the titrated liquid. 

The water was given off below a red heat. 
No trace of lead or of manganese was found. 
The analysis gave the following results:— 

Ta205 
Nb,05 
WO, 
Sn02 
CaO 
MgO » • • • • • 
BeO 
u2o3 
y2o3 

Di,0,( t • • I* M .. 0-17 
A120, • • 1* !• • • • •( 0-13 
Fe203 
Na20 
k2o 
F .. 
h2o 

100-25 
Dedud O replaced by F .» *. ,. 1-20 

99'°5 
Considering the bases as replacing equivalent amounts 

of calcium and negleding the water, we have the following 
atomic relations:— 

Ca. Ta. Nb. Sn and W. F. O. 
329 36-9 5-8 083 15 ixS-6 

If we exclude the Fe203 and A1203 as uncombined, as 

* Containing some Ta203. + Containing some NbjO^. 
t American Chemical Journal, i.,27. 

they most probably are, the following formula may be 
deduced:— 

J 3(Ca2Ta207) 4- NbOF3 
(m(CaW03) 

It maybe remarked that in most of the reported analyses 
of pyrochlore the fluorine and alkaline metals nearly 
correspond in number of atoms, which is clearly not 60 in 
this case, v/hile the relation between the niobium and 
fluorine points to the association of these elements under 
the familiar form of NbOF3. 

To some of the analyses of pyrochlore, considered by 
Prof. C. Rammelsberg in his extended paper* on tanta. 
lates and niobates, he assigns the formula:— 

f m(R2Nb207) 
■] n(RTi03) 
(o(NaF) 

From the results of the above analysis and also from 
its crystalline habit, it therefore appears that this mineral 
is the one which has been described by Prof. C. U. Shepard 
as microlite, although it proves to have a composition 
different from that originally supposed by him, and corre¬ 
sponding to that suggested by Prof. Brush,viz., essentially 
a calcium tantalate. 

The minute size of the crystals in which it was pre¬ 
viously found fully warranted the name microlite, but in 
view of the present fads it appears rather inappropriate.f 
—American Chemical journal, May, 1881. 

University of Virginia, April, 1881. 

i NOTICES OF BOOKS. 

Annual Report of the Board of Regents of the Smithsonian 
Institution for the Year 1879. Washington : Govern¬ 
ment Printing Office. 

This volume contains in addition to a number of memoirs 
dealing with ethnological and archaeological subjeds, a 
biography of James Smithson, whose merits as a chemist, 
physicist, and mineralogist, the friend and associate of 
such men as Davy and Wollaston, have been remarkably 
overlooked in this his native country. He is often con¬ 
sidered to have been an Englishman who had become 
naturalised in the United States. The fad is, on the 
contrary, that his long life was pased in this country and 
on the Continent, and that he had not a single corre¬ 
spondent in America. Like his friend Cavendish, he had, 
at one time, intended leaving his fortune to the Royal 
Society, but some slight difference with the Council led 
him to alter his determination. 

Perhaps the most important paper in this volume, from 
our point of view at least, is the course of ledures on “ The 
Present Fundamental Conceptions of Physics,” as delivered 
by Prof. Pisko, at Vienna. On the statement that “ one 
single natural force, or rather one single original universal 
motion, is recognised, which manifests itself as cohesion, 
adhesion, chemical affinity, gravitation, heat, &c.,” the 
editor remarks, “ This hypothesis is a remarkable instance 
of premature generalisation. In the Smithsonian Report 
for 1876 (pp. 275 to 279) reasons were given for believing 
that gravitation cannot be resolved into any form of motion, 
and further, that without an inscrutable “force” under¬ 
lying all motion and antecedent to it.no rational conception 
of dynamics is possible. Without the ultimate fad of 
elasticity in material elements, neither transformation of 
motion nor conservation of energy could have any con¬ 
ceivable basis.” 

* Journal Chem. Soc., Series 2, x., 203. 
t A private communication from Prof. E. S. Dana informs me of a 

recent analysis by Nordenskiold, of a mineral from Utb, in size of 
crystals a true microlite, who found in it:—Ta.,0,,(Nbn04), 77'3 ; 
SnCXj, o'8; CaO, u 7; MuO,FeO,77; MgO, r.8 ; total, 99 3.—F.P.D. 
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Spoil's Encyclopaedia of the Industrial Arts. Manufactures, 

and Commercial Products. Division IV. Edited by 
Charles G. Warnford Lock. London : E. and F. N. 
Spon. 

This division includes not a few heads of great importance 
to the industrial chemist, such as inks, leather, manures, 
matches, mordants, oils and fats, perfumes, &c. 

The article on inks includes black writing ink, copying- 
ink, coloured inks, sympathetic ink, marking ink, printing, 
engraving, and lithographic inks. Under the head 
writing inks it might have been useful to point out the 
distinction between such as are perfect solutions, and such 
as contain more or less insoluble matter in a state of sus¬ 
pension. In the latter class, gum, or some similar body, 
is necessary to prevent the colouring-matter from sub¬ 
siding. In those inks, on the contrary, which are true 
solutions, gum is, to say the least, absolutely useless. 

Under “ Jute” we find reference to recent improvements 
in themethods of dyeing, which, however, are not described. 

The article on leather and its manufacture is carefully 
and elaborately compiled ; the morphology and the che¬ 
mical composition of hides are treated at some length, and 
with the aid of several illustrations. We do not, however, 
find any mention of the respective parts plajed by tannin 
and by phlobaphene ; nor is the newly-introduced system 
cf chrome-tannin discussed. 

Manures, natural and artificial, ate very fully described. 
The fish guanos of Norway are stated to contain 25 to 
30 per cent tricalcic phosphate, and 7 per cent of nitrogen 
We have met with samples containing iu per cent and 
upwards. Concerning blcod, the writer pronounces it 
“ difficult to remove even a portion only of the water.” 

An excellent and elaborate account is given of the phos¬ 
phates occurring in commerce, with their localities, and 
their percentages of phosphoric acid. 

The article on matches deals chiefly with the mechani¬ 
cal part of the manufacture. We find no reference to the 
use of amorphous phosphorus, recommended as preferable 
to ordinary phosphorus on sanitary grounds, nor to the 
still better proposal to dispense with phosphorusaltogether, 
thus preventing the waste of plant food. 

The sedion on “ mordants ” is of a practical character, 
and gives as much sound information as the space will 
allow. 

Under the head “ Narcotics,” we find much interesting 
matter. It is singular to find what a prodigious quantity 
of soil and of plant food is taken up in the production of 
articles which can scarcely be said to supply any real want 
of the human system, and none of which were consumed 
by the most civilised nations of antiquity. 

It is an unfortunate circumstance that the cultivation of 
narcotics is more remunerative than that of food-plants. 
In India, wheat and other cereals in the best soils pay 
3 rupees per beegah of land, whilst poppies pay from 10 to 
2Q rupees, and even higher sums. The peasantry engage 
in the culture of their own free will, and are well re¬ 
munerated. Both the people and the government must, 
however, look forward to the loss, or the great curtail¬ 
ment, of this trade in no distant future. Persia has entered 
the Chinese market as an eager competitor, and exports 
to that country an increasing quantity of opium, which 
in 1879 had already reached the value of five millions 
sterling. China herself* which we are sometimes told is 
anxious to put a stop to the importation of opium, pro¬ 
duces five million lbs. weight annually, importing from 
India and Persia about 12 million lbs. The writer ob¬ 
serves : “ Though the abuse of the drug leads to evil con¬ 
sequences-—by no means equaling, however, those of the 
abuse of alcohol in this country—its moderate use is ex¬ 
tremely beneficial, if not absolutely necessary, in the 
malarial climate of China, where almost the whole is con¬ 
sumed, and the immunity of opium smokers from diseases 
of the bronchial tubes and lungs, so common among non- 
Emokers, is remarkable. The real remedy for excessive 
opium smoking in China lies in the development of the 
lesources of the country, enabling the inhabitants to occupy 

healthy houses and consume wholesome food ; the abuse 
of .opium would then die out of China, as the abuse of 
laudarum d ed out of L ncolns: ire a'ur the ’cr.s were 
drained. An antidote for opium smoking is the use of 
coca.” 

We must add the remark that the abuse of laudanum 
still flourishes in some districts of Lincolnshire, e.g., 
Horncastle, unless a great change has taken place within 
the past ten years. 

The article on oils and fats is exceedingly elaborate and 
valuable. We have only space to make the suggestion 
that a trifling addition ot salicylic acid—too small to affect 
the flavour—would very piobafcly enable palm oil to be 
brought over to this country' free from rancidity. Nothing 
more is wanted to enable it to rank as an article of diet 
decidedly' superior to the mixtures of animal fats now so 
largely used as a substitute for butter. 

We are very happy to testify to the value of Spon’s 
Encyclopaedia as a work of reference. 

CORRESPONDENCE. 

ON A 

NEW METHOD FOR THE ESTIMATION OF 

NITRATES IN POTABLE WATER. 

To the Editor of the Chemical News. 

Sir,—Your correspondent, Mr. William Johnstone, does 
not appear to be able to distinguish between a qualitative 
test and a quantitative estimation. 

In my paper, read before the Society of Public Analysts 
in March last, I described a method of estimating nitric 
acid in water by means of the brucine reaction* and so far 
as I am aware, the brucine reaction has never previously 
been made quantitative. If Mr. Johnstone will carefully 
read the paper of Mr. E. Nicholson (Chemical News, 

vol. xxv., p. 89) that he quotes from, he will find that it is 
nothing more nor less than a qualitative test, well known 
to analysts. The author does indeed state that he hopes 
before long to give a process for the quantitative estima¬ 
tion, but such process has never been given, until the 
appearance of my paper. In what way, then, my process 
is only a slight modification of Mr. Nicholson’s, I am at 
a loss to conceive. 

I am peifedtly aware that many analysts have been in 
the habit of using the brucine test daily in water analysis, 
as giving a rough indication of the amount of nitrates 
present, but that in no way affedts my method, which is, 
in fadt, the only one that has been devised for estimating 
nitric acid, based on the brucine readtion.—I am, &c., 

J.. W£sT Knights. 
Cambridge, July 13,1S81. 

BETA-NAPHTHOL-SULPHONTC ACID. 

To the Editor of the Chemical News. 
Sir,—In the ChekicaC News, vol. xliii., p. z88, there is 
an account of an interesting description, given by Dr. 
Armstrong to the Chemical Society on June 16th,. of a 
new isomeric beta-naphthol-sulphonic acid, obtained by 
Dr. Armstrong and Mr. Stallard, by dissolving beta- 
naphthol in cold concentrated sulphuric acid, and of the 
derivatives obtained from it by the adtion of bromine and 
nitric acid. Will you allow me to state that on March 21, 
1881, I filed a Provisional Specification, and on June 21 
obtained Letters Patent, dated March 21, 1881, fur “ Im¬ 
provements m the Manufadture of Colouring Matters suit¬ 
able lor Dyeing and Printing, and in the Preparation of a 
New Mono-sulfo-acid of Beta-naphthol and its Salts and 
Derivatives,” a communication to me from abroad' from 
Mr. Carl Poiffipff, of Elberfeld (senior partner Of Messrs, 

/ 
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Friedrich Bayer and Co ), to whom this Patent, together 
with a subsequent one following up the invention, has 
been assigned. The Specification describes the prepara¬ 
tion of the new acid by the aCtion of strong sulphuric acid 
on beta-naphthol at ordinary temperature, the mixture 
heating spontaneously with great rapidity, and requiring 
to be kept down to below 50° to 6o° C., as, if the tempera¬ 
ture rise only a few degrees higher, and there be an excess 
of sulphuric acid present, the new mono-sulpho acid 
passes with rapidity wholly over into Schaefer’s acid (which 
is always produced along with it). The new acid is dis¬ 
tinguished in the Specification from Schaefer’s by the 
temperature of formation ; by the difference of its beha¬ 
viour to nitric acid (giving, as Schaefer’s does not, separable 
nitro products, the potassium salts of which are crystalli- 
sable compounds, dyeing wool and silk of a beautiful 
yellow); and by the different solubilities of the neutral 
soda salts of the two acids in spirits of wine at go°, the salt 
of Schaefer’s acid being nearly insoluble therein, while 
that of the new acid, on the contrary, dissolves with great 
facility, settling, as the alcohol cools, in fine large and 
extremely hygroscopic crystals, which contain spirit. The 
new acid gives with the diazo and tetrazo bodies a series of 
colouring matters fast against soap and light, the shades 
of which are, on the whole, yellower than those of the 
azo and diazo-azo dyes prepared from the common beta- 
naphthol-mono-sulpho-acid. The new acid also forms 
dyes in a variety of other combinations analogous to those 
in which the isomeric beta-naphthol-disulpho-acids have 
already been employed. 

I do not doubt the identity of the new acid patented by 
me with that independently (but subsequently) discovered 
by Dr. Armstrong and Mr. Stallard. I mentioned to Dr. 
Armstrong some time ago, when he told me of his disco¬ 
very, that I had already patented the new acid and its 
nitro-produCts and colour-combinations, and I now wish, 
on behalf of Mr. Rumpff, to mention the prior discovery 
and the patents, in case colour manufacturers should sup¬ 
pose that the preparation and applications of the new acid 
are open to the world.—I am, &c., 

J. A. Dixon. 
I75> W. George Street, Glasgow. 

June 16, 1881. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—-All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Zeitschrift fur Analytische Chemie. 
Vol. xix., Part 4. 

Methods for Determining the Permeability of Soils. 
—F. Seelheim.—An illustrated memoir exceeding thirty 
pages in length, and not capable of abstraction. 

Determination of Sulphur in Sulphur Ores.—G. 
Lunge.—The author considers the process of Fresenius 
(Zeitschrift, xvi.,339) too tedious except for use in disputed 
eases. He gives an experimental justification of his 
method as described in his “ Treatise on the Manufacture 
of Sulphuric Acid and Alkali,” i., p. 92, as sufficiently 
accurate for the laboratories of manufacturing establish¬ 
ments. He particularly recommends the funnels made 
by Oppermann, of Hohentiichen, near Delligsen, and the 
filter-paper of Rieckmann, in Hanover, as economising 
time, and rendering the use of a water air-pump or a 
Piccard’s filtering arrangement superfluous. 

Determination of Ash in Coal and Coke.— A. 
Wagner.—If coal is heated at first very gently the residue 
may be perfectly incinerated in a platinum crucible in a 
few hours’ time by the heat of a common gas-burner. 
Samples very rich in ash may require the use of the blast 
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towards the end of the process. Coke requires to be 
ignited in a muffle furnace. 

Trustworthiness of the Analyses of the Gases of 
Smoke.—A. Wagner.—The author points out several 
sources of error by which the results must be vitiated to 
an appreciable extent. 

Analysis of Gunpowder.—A. Wagner.—The author 
considers that the fear expressed by R. Fresenius lest, on 
drying the residue at 100’, alter dissolving out the salt- 
petre, a little sulphur may be volatilised, to be needless. 

Gravimetric Method of Determining Phosphoric 
Acid.—Dr. B. Peitzsch, Dr. W. Rohn, and Dr. P. Wagner. 
—Already inserted. 

A Simple Apparatus for Collecting the Nitrogen 
in Volume-Determinations.—W. Stadel. 

A Simple Aspirator.—Fried. Lux. 

Flavescine ; a New Indicator.—Fried. Lux. 

Preparation of Hydrochloric Acid.—Dr. L. L. de 
Koninck.—These four memoirs cannot be reproduced 
without the accompanying cuts. 

Solution of Bromine as a Reagent.—Dr. L. L. de 
Koninck.—Already inserted. 

Method for the Qualitative Separation of Cobalt 
and Nickel.—Fr. Reichel.—Already inserted. 

Extraction-Apparatus.—0. Scheibler.—This appa¬ 
ratus is destined lor extrading beet-root with alcohol, for 
the determination of sugar. It agrees in principle with 
that ofTollens (Zeitschrift, 17,329). 

Self-aCting Washing Arrangement. — Jean de 
Mollins.—This apparatus cannot be described without the 
accompanying illustration. 

The Determination of Coloured Acids.—F. Salo¬ 
mon.—The author makes use of an apparatus resembling 
in principle Scheibler's calcimeter, the acid being allowed 
to ad upon a bicarbonate, and the liberated acid being 
measured. 

Determination of the Melting-point of Organic 
Compounds.—G. Roster.— Taken irom Berichte der 
Deutsch. Chem. Gesell., 13, 580. 

An Improved Pinchcock.—MM. Knies and v. Jiiptner. 
—From Chem. Central-blatt, 3rd Series, xi, 179. 

Occurrence of Gold Chloride in Commeicial Solu¬ 
tions of Platinum Chloride.—W. Gintl.—This im¬ 
purity may amount to 3 per cent, and may occasion errors 
in the determination of potash. The author recommends 
that such solutions should be repeatedly shaken up with 
ether, which dissolves all the gold chloride and butlittleof 
the platinum salt. From the ethereal solution the gold is 
recovered by evaporation, and is then re*dissolved in 
chlorine water. 

Impure Sulphuric Acid.—W. Gintl has found in acfd 
purchased as “ pure” as much as 5 per cent of ammonia. 
F. Selmi shows that for the entire removal of arsenic 
from sulphuric acid it is necessary to treat with hydrogen 
sulphide, to dilute the clear residue with half its volume 
of water, and to rectify over lead chloride. 

Adulterations of Coffee.—H. Hager.—The author 
gives instructions for the detection of dyed, sea-dipped, 
and factitious coffee beans in the raw state, and for the 
recognition of chicory, lupines, acorns, &c., in roasted and 
ground coffee. The Seeds of Cassia occidentalis, which 
have been recently introduced as an adulterant, are dettcHd 
microscopically by their smooth, polished surface. 

Determination of Ash in Gun-cotton.—M. Hess.— 
The author melts pure paraffin in a platinum capsule, adds 
a weighed quantity of gun-cotton, and ignites it when 
saturated from above. The contents of the capsule burn 
as quietly as pure paraffin. The carbonaceous matter 
remaining is then incinerated. 

Examination of Morphine Hydrochlorate. — H. 
Tausch.—The pure salt_can be heated without decompo- 

Chemical Notices from Foreign sources. 
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sition or change of colour to 130°, at which temperature 
impure specimens turn brown. 

Contributions to the Quantitative Spedtral Analysis 
Ao { 

of Elood.—M. Hufner.—The quotient has the same 

value for crystalline oxy-haemoglobin and for diluted blood; 
Ao denoting the absorptive ratio for the region— 

D32E - D53E, 
and Ao' that for the region D 63 E — D 84 E. 

Determination of Urea by means of Sodium Hypo- 
bromite.—M. Fauconnier.—In presence of grape-sugar 
urea yields the theoretical quantity of gas as stated by 
Mehu. The latter proposes to add to the urine, sugar 
equal to ten times the weight of the urea present. 

Determination of Hippuric Acid in Urine.—M* 
Lcebisch.—An examination of the process of Cazeneuve. 

Determination of Acetic Ether in Urine.— M. 
Quincke.—The author makes use of a calorimetric process 
based on the dark red colour produced by an addition of 
ferric chloride. He doubts, however, the identity of the 
compound found in urine with ethyl-diacetic acid. 

Occurrence of Glycerin-phosphoric Acid in Normal 
Human Urine.—M. Sotnitschewsky.—This acid, though 
in very small quantities, belongs to the constant ingre¬ 
dients of urine. 

Volatile Phenols in Urine.—M. Brieger.— These 
phenols are chiefly para-cresol with small quantities of 
phenol and traces of ortho-cresol. 

Occurrence of a Reductive Agent in Urine after 
Ingestion of Sodium Benzoate.—M. Salkowski. 

Demonstraion of Preformed Urobiline in Urine.— 
M. Salkowski. 

Justus Liebig's Aunalen der Chemie, 
Band 205, Heft 3. 

Amidoid Derivatives of Hydroxylamin.— This 
memoir consists of three portions : on ethyl-hydroxylamin 
and the determination of the vapour-density of some of 
its derivatives, by Dr. O. Giirke; a paper by the same 
author on a- and /3-dibenz-hydroxamic ethyl-ester, and a- 
and /3-ethyl-benz-hydroxamic acid, being a contribution to 
the knowledge of so-called physical isomerism. On his 
results Prof. Lossen remarks that the existence of such 
bodies as the modifications of one and the same hydroxyl¬ 
amin derivative does not justify the assumption that meta¬ 
merism, i.e., difference of properties along with similar 
composition and identical molecular weight, may exist in 
such compounds in which the concatenation of atoms 
within the molecule is perfectly identical. The third por¬ 
tion of the memoir by Dr, Lassar Cohn treats on the con¬ 
version of phthalic acid into salicylic acid. 

Examination of the Constitution of Certain Alka¬ 
loids of the Cinchona Barks.—O. Hesse.—Not capable 
of useful abstraction. 

Propionyl-quinine.—0. Hesse.—This compound forms 
large, colourless, hexagonal prisms, belonging to the 
rhombic system, fusible at 1290; rather easily soluble in 
ether, alcohol, and chloroform, and very sparingly in 
water. The alcoholic solution on the addition of chlorine 
and ammonia takes an intense green colour, and if then 
boiled with potassa the base is resolved into quinine and 
propionic acid. 

Australian Alstonia Bark.—O. Hesse.—The author 
has isolated and described the bases alstonine (chloro- 
genine), porphyrine, and alstonidine, and considers that 
other alkaloids are likewise present. 

Gay-Lussac’s Hypo-chloro-nitric Acid.—H. Gold¬ 
schmidt.—It appears from the author’s experiments that 
a compound N0C12 does not exist among the distillation 
products of aqua regia. What Gay-Lussac regarded as 
hypo-chloro-nitric acid is merely nitrosyl chloride, having 
absorbed free chlorine in variable quantities. 

( Chemical News, 
1 July 22, 1881. 

Biedsrmann's Centrnl-Blatt fur Agrikultur-Chemie, 
Vol. ix., No. 10. 

The Solid Constituents of Sea-water.—Ludwig 
Schmelck.—In the mother-iiquor obtained by evaporating 
down 20 litres of sea-water iodine was detected accord¬ 
ing to Kcetstorfer’s method. The proportion of organic 
matter, as determined by permanganate, is 0^0025 percent. 

The Permeability of the Soil for Air.—G. Ammon.— 
If soil is slightly moistened it is rendered more permeable 
for air. Frost diminishes the permeability of the soil, the 
more in proportion to its degree of moisture. 

The Pollution of the Soil in Paris.—H. Ste.-Claire 
Deville.—From the Comptes Rendus. 

Manurial Experiments on Potatoes.—Dr. J. Fitt- 
bogen.—Not adapted for abstraction. 

Experiments on the Relative Value of Precipitated 
Phosphoric Acid and Soluble Phosphoric Acid.—Dr. 
A. Emmerling.—In the loamy soils of Holstein phosphoric 
acid in the form of precipitated phosphate has approxi¬ 
mately half the value of phosphoric acid in the form of 
superphosphate. On moor soils there is little difference. 

Analysis of Cocoa-nut and Palm-nut Meal.—Prof. 
A. Petermann.—Cocoa-nut meal contains ig-i6 per cent 
of proteine compound ; palm-meal I4‘g8 per cent. 

The New Milk-tester.—M. Mittelstrass and C. Jenssen. 
—This instrument determines the quality of milk by its 
opacity. The portion operated upon is a mixture of 2 c.c. 
of milk with g8 c.c. of water. The indications of the 
apparatus are said to agree with the results of analysis to 
o-3 per cent of fatty matter. 

Nutrition of the Lower Fungi by the Compounds 
of Carbon and Nitrogen.—Von Nageli and O. Loew.— 
Liebig’s assumption that the lower fungi can be nourished 
merely by albumenoid compounds has been already re- 
futed by Pasteur. The authors find that they can assimi¬ 
late nitrogen from all the amides and amines, the am- 
moniacal salts, and in some cases the nitrates. Free 
nitrogen and the nitrogen of cyanogen and the cyanides is 
not direcftly assimilated. Zygomycetes and schizomycetes 
assimilate nitric acid. Fungi can derive carbon even from 
certain antiseptics, such as alcohol, phenol, salicylic acid, 
and benzoic acid. 

Vol. ix., No. 11. 

Shot-ice in the Wiener Wald.—Dr. J. Breitenlohner. 
—An account of an incrustation of ice formed upon trees 
in the neighbourhood of Vienna, on Jan. 27, 1879. 

Proportion of Ammonia in the Air and in Certain 
Waters.—A. Levy.—From the Comptes Rendus. 

Researches on the Carbonic Acid in the Ground 
Air.—Prof. E. ^ollny.—The proportion of carbonic acid 
as a rule rises and falls with the organic matter present 
in the earth. 

Chemical Examination of the Arable Earth and 
the Sub-soil from Eight Places of the Black-Earth 
Region and the Adjacent District.—Prof. C. Schmidt. 
—Not adapted for abstraftion. 

Results of Manuring with Dicalcium Phosphate 
upon a Soil free from Humus.—H. Albert and Dr. 
Siegfried.—In such soils the plant prepares a solution of 
phosphoric acid from the neutral phosphate of lime by the 
a&ion of its own roots. Manuring with dicalcium phos¬ 
phate with or without potash improves the harvest both 
in quality and quantity. Potash and phosphoric acid in¬ 
crease the percentage of nitrogenous compounds. 

The Acid of Milk.—E.Marchand.—The author ascribes 
the acid reaction of fresh milk drawn from healthy cows 
to the presence of 2 parts per thousand of ladtic acid. 
For its observation he recommends the use of turmeric 
paper, or a tin&ure of logwood, Brazilwood, or cochineal. 
If litmus is used the caseine should be previously removed 
by the addition of il to 2 vols. neutral alcohol at go per 
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cent, since caseine forms a light blue compound with 
litmus. 

Decomposability of Nitrogenous Organic Manurial 
Matters.—Dr. A. Morgen.—A comparison between ground 
leather and ground horn, the former of which is much less 
easily rendered available for plant food. Ground leather 
is less suitable for manure and of lower value than horn 
powder. 

The Albumenoids of Milk.—Dr. Danilewski and Dr. 
P. Badenhausen.—Already noticed. 

Loss which Freshly-cut Grass Sustains from 
Modeiate Rain.—Dr. A. Emmerling.—The mineral con¬ 
stituents are dissolved out in a much larger degree than 
the organic portions, and among the latter the non- 
nitrogenous extradive matters are removed more readily 
than the albumenoids. 

Determination of Glycerin in Wines.—M. Raynaud. 
—In pure wines the separation of glycerin can be easily 
and accurately effected. In plastered samples the wine is 
concentrated to £ of its volume, and treated with hydro- 
fiuosilicic acid, and then with alcohol in order to remove 
alkalies. Barium hydrate is then added in slight excess, 
the whole concentrated in vacuo, and the residue is ex¬ 
hausted with a mixture of alcohol and ether, 

Vol. ix., No. 12. 

Action of Water in Irrigation.—Dr. J. Konig.—This 
paper refers to irrigation with natural water. The action 
is said to consist in the supply of moisture, protection 
against the radiation of heat, the solution of plant food 
present in the soil, and the supply of fresh quantities of 
plant food. 

The Absorption of Phosphoric Acid and Potash 
as Influenced by Chili Saltpetre.—H. Fiedler.—The 
absorption of phosphoric acid is promoted even by small 
doses of cubic nitre, whilst the absorption of potash is 
but little affeCted. 

Turnip Sickness of Soils.—Prof. J. Kuhn, Prof. v. 
Liebenberg, Prof. Marck, and Dr. G. Liebscher.—Turnip 
sickness is traced not to a deficiency of any ingredient 
of plant food, but to the multiplication of Nemcitodce. 

Researches on the Quantitative Determination of 
Proteine Nitrogen and rhe Separation of the Proteine 
Matters from other Nitrogenous Bodies Occurring in 
Plants.—Dr. A. Stutzer.—The author mixes the dissolved 
proteine comooundswith perfectly neutral copper hydroxide 
free from alkali, and in this manner succeeds in precipi¬ 
tating the proteine compounds. Strongly diluted solution 
of copper sulphate is mixed with very dilute soda-lye till 
it reads alkaline; the precipitate is thrown upon a large 
filter, washed quickly, the filter perforated, the precipitate 
is rinsed into a large bottle, which is filled up with cold 
water, and the hydrate washed by decantation till the 
supernatant liquid reacts perfectly neutral. The precipi¬ 
tate is then again placed upon a filter, let drain, pressed 
between blotting-paper till the greater part of the moisture 
is removed, and the pure blue copper hydroxide is rubbed 
up with water or alcohol. 

The Use of the Ladto-butyrometer in Testing Milk. 
—Prof. G. C. Caldwell, MM. C. Jenssen, Friedlander, 
Schrodt, and Schmoger.—The results obtained by the use 
of this instrument sometimes agree with and sometimes 
differ from those given by direct analysis. 

Philosophical Society of Glasgow (Chemical 
3e<ftion).—The Graham Medal, instituted in connection 
with this section for the encouragement of chemical 
research, and open to competition to all chemists, has, on 
the recommendation of Prof. Williamson, F.R.S., the 
adjudicator in the competition, been awarded to Mr. James 
MaCtear, F.C.S., F.I.C., for a paper entitled “ Some Re¬ 
searches on the Reactions involved in the Leblanc Process 
of Alkali Manufacture.” 
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THE PURIFIED and GENERAL YEAST 
COMPANY (Limited).—Registered under the Companies’ 

Acts, with limited liability. 

CAPITAL £120,000 IN £1 SHARES, 
Of which 38,000 Shares are taken by the Vendor, the remaining 
82,000 Shares being now offered for Public Subscription, payable a3 
follows:—is. per Share on Application's, on Allotment, and the 
balance when called up, but not more than 5s. per Share at one time, 
and at intervals between calls of at least one month. Where no 
Allotments are made the amount paid on application will be returned 
without any deduction. The expenses of the formation ot the Com¬ 
pany up to date of allotment will be borne by the Vendor. 

Directors.—JOHN COWAN, Esq. (DireCtorof the Wynaad District 
Gold Mining Company, Limited), 27, Walbrook, E.C. 

R. H. WALLACE DUNLOP, Esq., C.B. (late Bengal Civil Service), 
12, Kent Gardens, W., and E.I.U.S. Club. 

Major-General H. N. HODGSON (late of the Bengal Army), 
21, Maberly Road, Upper Norwood. 

*THOMAS ELLIS, Esq., 80, Cornhill, London (the Vendor of the 
Patents). 

* Will join the Board after the completion of the Assignment of the 
Patents mentioned below). 

Bankers.—The Imperial Bank, Limited, Lothbury, E.C. 
Broker.—Henry Staples, Esq., 51, Threadneedle Street, E.C. 

Solicitors.—Messrs. Mayhew, Salmon, and Whiting, 30, Great 
George Street, Westminster, S.W. 

Secretary (pro. tem.).—Charles Akers, Esq. 

Temporary Offices.—80, Cornhill, London, E.C. 

ABRIDGED PROSPECTUS. 
This Company is formed for the purpose of purchasing two Patents 

belonging to Mr. Thomas Ellis—one for purifying and extradting the 
bitter taste from Yeast; and the other, patented by Professor Charles 
Graham, D.Sc , the eminent Chemist, of University College, London, 
for stimulating and increasing the fermentative power of Yeast ; and 
this Company proposes to work these Patents and to deal in purified 
and crude Yeasts. 

By means of the joint processes, Brewers’ Yeast is completely freed 
from the bitter taste of the hops, thoroughly purified, and its fermen¬ 
tative power and quickness grea'ly increased, and is thus converted 
into a substitute for the pure and powerful foreign Yeasts, but more 
especially German dried Yeasts, now imported into this country. 

The Company’s Purified and Stimulated Yeast has been tested by a 
large number of the principal London Bakers and Confectioners, 
including Messrs. Gunter and Co. (Berkeley Square), Birch, Stewart 
and Co., W. Buszard, from whose Reports, given in full in the com¬ 
plete prospectus, it will be seen that, in their opinion, it is quite equal, 
if not superior, to any of the Foreign Yeasts. 

The wholesale prices of the Foieign Yeasts vary from time to time, 
but are, as nearly as can be ascertained, equal to about £56 per ton 
in the cool months, rising, during the warm weather, to about £70 per 
ton, and even higher. 

The Foreign Yeasts are re-sold by the Yeast merchants in this 
country to Bakers and Confectioners at from about ten to twelve 
pence per pound (equal to from £93 6s. 8d. to £112 per ton), and to 
cornchandlers and others, who retail them to the public at about one 
penny per ounce (equal to £149 6s. 8d. per ton). 

The amount of Brewers’ Yeast annually produced in this country is 
enormous, greatly exceeding the demand. The Company, will, there¬ 
fore, always be able to obtain ample supplies of crude Brewers’ Yeast 
at a very low price ; and the cost of purifying and stimulating this 
Yeast is so small that, when prepared for the market, it can be sold, 
and with great profit, at so low a price as, it is believed, must defy 
competition. 

The following Table shows the profits that may fairly be calculated 
on the Sale of Purified Yeast (wholesale) at any of the undermentioned 
prices :— 

Cost of pro¬ 
duction of 

the Purified 

Sold 
at 
per 

Equal to 
per 
ton. 

Profit on 
each 

ton sold. 
Equal to 

Yeast per ton. 

£ s. d. 

lb. 

d. £ s. d. £ s. d. 
Per cent. 
£ s. d. 

14 O Q 3 28 0 0 14 0 0 100 0 0 
» 2 2 25 13 4 11 13 4 83 6 8 
»» 2ii 23 6 8 968 66 13 4 

it 2i 21 0 0 700 5° 0 9 

>» 2 18 13 4 4 13 4 33 6 8 
li 16 6 8 268 16 13 4 

The amount ol the purchase money to be paid by the Company for 
the above-mentioned patents is £43,000, payable £38,000 in fully paid- 
up shares, and £5000 in cash. 

The following documents can be seen at the Offices of the Solicitors 
of the Company:—The Agreement between the Company and Mr. 
T. Ellis ; the Memorandum and Articles of Association ; the Patents, 
and the Originals of the Reports, and of the Bakers and Confectioners 
above-mentioned. 

Copies of the Prospectus, Reports, and Forms of Application can 
be obtained at the temporary offices of the Company, 80, Cornhill, 
London, E.C., or from the Solicitors, Bankers, or Broker of the 
Company. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS Oh 1HIS CLAY, of Superior Quality, and supply the Manufa<5turers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 2120 F. 
— 

Gertrude (extra qual.) 
Alumina. 59‘oo 
Peroxide of Iron . 0*47 
Silica.) 
Titanic Acid. j ^ 00 
Lime, Magnesia, Potash, Soda, and] 

Sulphuric Acid.) 0 2d 
Combined Water. 22*30 

Our MINES, DRYING KILNS, and 
IOO'OO 

GRINDING 

1st Quality. “ 2nd Quality. 

53’83 52*00 

i*57 4*57 
8-67 12*00 

5’8o 6*20 

0-83 1*14 

29-27 24*00 

99‘97 99*9i 
MILLS are situated very 

running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., } 

Liverpool. 

Established 1798. 

ROBERT DAGLISH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manufacturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
of any required power,for Iriigating, Drain.ng, Mining, Rolling Mills, 
or Water Works purposes, and Manufacturers of every description of 
chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleaching-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
pyrites Burners for Irish, Rorwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. 
Steam Superheaters improved for Oil, Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel ,Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causliciser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

T.-A. leva .A. S JE±. IE ZEJ. 

ZB -A. X Xj ZE3 IT 5 S 

LOW LIFT STEAM JET PUMPS, 
(HALLAM’S PATENT) 

For Lifting Water from Wells, Steam Ships, Tanks, 
Rivers, Reservoirs, &c. 

The three 

smaller ones 

are all 

Gun Metal. • 

Cast Iron 

with 

Gunmeta 

Fitting*. 

Prices for Heights of not .more than 40 ft., at 30 lbs. Pressure 

flea e note these 
•when ordering. 6 5 4 3 2 I 0 OA 

Bure of Water Deli¬ 
very Pipe in inches 4 3 2 ri I 2 4 4 

Bore of Steam Pipe 2 4 B* I S 4 8 i 
Delivery in gals, per 
hour at 30 lbs. prssre. 8000 5000 2500 1500 800 500 200 100 

Price .. £ 20 0 I2i 10 0 710 410 3 3 2 2 
110 

W. H. BAILEY and CO., Engineers, &c., 
ALBION WORKS, SALFORD, MANCHESTER. 

M R- J 
• S • M E R R Y , 

ASSAYER AND ANALYTICAL CHEMIST. 
SWANSEA. 

W 
or in 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

solution, at ROBERT RUMNEYS Ardwick Chemical 
Works Manchester. 

/ 
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A DIFFERENTIAL METHOD OF SPECIFIC 

GRAVITY DETERMINATION. 

By W. DITTMAR. 

To determine the difference in specific gravity between 
two liquids, the most obvious method is to determine the 
specific gravities themselves ; and in most cases a conve¬ 
nient mode of doing this is to immerse a tared glass 
plunger successively in water Liquid I. and Liquid II., 
and ascertain in each case the loss of weight which the 
plunger suffers. But supposing the two liquids to be (say 
solutions) of the same kind, and of very nearly the same 
density (and this is the only case which I here propose to 
deal with), the desired difference can be obtained direcSlly, 
and with a far higher degree of exactitude, by weighing a 
known volume of the one liquid within the other. The 
apparatus required are as follows :— 

(1.) A cylindrical specific gravity bottle, provided with a 
narrowly perforated glass stopper, and a hook (above or 
below) for suspending it from the balance by a fine plati¬ 
num wire. 

(2.) A cylinder large enough to float the bottle, supposing 
it to be suspended in amass of liquid within the cylinder. 

(3.) A balance, so arranged that things can be suspended 
below the pans, and when thus suspended are at a conve¬ 
nient working height. 

Modus operandi.—After having ascertained (once for 
ever) the capacity of the bottle for water, charge it with 
liquid I., suspend it from the balance within a mass of the 
same liquid, and ascertain its apparent weight (/>' grms.) 

Then repeat the experiment with liquid II. inside, and 
note down the result/". 

If the capacity of the bottle is = v fluid grms., we 
obviously have v(s" — s')=p" — p', or— 

v 

In both weighings we must take care to give the inner 
liquid time to assume the temperature of the outer, i.e., to 
postpone the final weighing until the weight has become 
constant. 

One of the advantages of this method is that the result 
is relatively independent of errors in temperature. Sup¬ 
posing the bottle to be filled successively with the two 
liquids at intentionally the same temperature, and weighed 
in the ordinary way ; then if the temperature of liquid II. 
(by error) is by (At), say too high, the error in weight is 
— v(At)s"k, and the error in specific gravity is (At)s"k, 
where k means the coefficient of expansion of the liquid. 
In our method the' corresponding error (As) is equal to 

s’ —s" 
only A(At)[s' —s"), i.e., far less. For —— = o-oi, for in¬ 

stance, it is only i-iooth of the error of the ordinary 
method. 

In conclusion, I will quote a few experiments which I 
made for testing the method for its practical workability. 

Expt. (1.)—I. = water; II. = centinormal hydrochloric 
acid, i.e., an acid of about 0-036 per cent. 

I. inside and I. outside ; p’ = 5-343 

II- ,, I- ,, P" = 5'347 

2 = 23-43; .*. s"=s’— —1—= 0-00017 
23,400 

The uncertainty in p" —p’ is about + 1 m.grm.; . \ the 
uncertainty in the result is about 4 units in the 5th place. 

Expt: (2.)—I. = water; II. = solution of tannin of 
sp. gr. roo336 at 21'6, as determined by a glass plunger 
of about 30 c.c. volume. 

I. inside and I. outside ; t = 20-4°; p’ =7-267 
IL „ I. ,, „ p" = T 386 

The whole system left to itself fcr a night, next morning 
t —17-3° 5 i>" = 7-386 ; i.e., the same as before, which shows 
that the existing difference in the expansion, and the 
diffusion going on for about fourteen hours failed to tell 
upon the result. 2 = 32-8; .-. s"-s’= 0-003 61 ± o-oooo3. 
The difference between this result and the excess over 
unity in the specific gravity 1-00336, as determined in the 
ordinary way (as far as it indicates errors), must be charged 
against the latter method. 

Expt. (3.)—2 = 6-3085 ; 96 per cent alcohol, both inside 
and outside; p =4-208. Now a small quantity of water 
was mixed with the outer liquid, so that, by calculation, 
the percentage of alcohol there fell by 0-13 per cent. The 
bottle rose, and, after establishment of equilibrium of 
temperature, p” was =4-2045. In this case, of course, the 
outer volume of the bottle must be substituted for v. The 
volume of the body of the bottle was estimated at about 
1-67, whence v, corrected, =7-98, say 8 ; whence—- 

s" -s' = — 0-00044 ^ about o-oooi, 

s" — s1 by Fownes’s table = 0-0004. 
The new method is susceptible of a number of useful 

applications, of which the following occur to me just 
now 

(1.) Preparation of large supplies of standard solutions, 
supposing a small quantity of the corredt solution to 
be at hand. 

(2.) Determination of the specific gravities of waters in 
general, and sea waters in particular, as of dilute solutions 
generally. 

(3.) Execution of Hammer's process for the determina¬ 
tion of tannin in infusions of oak-bark, &c. (See “ Frese* 
nius’s Quantitative Analysis,” p. 673 of Ed. VI.) For 
this purpose, as I may note in passing, the method was 
originally invented. Experiments in this particular direc¬ 
tion are in progress. 

(4.) The examination of butter fat by Mr. Beil’s method, 

Anderson’s College, Glasgow, 
July 18, i85i. 

ON A CURIOUS ACTINIC PHENOMENON, 

By J. CAWLEY, A.R.S.M. 

ONreadingacommunicationfromDr. Phipson upon the sub- 
jed designated above (Chemical News, vol. xliii.,p. 283), I 
was much struck with the great discrepancy between his 
results and those obtained by myself in experimenting 
with sulphide of zinc pigments. I should be disinclined 
to question his results but for the high probability that I, 
having been engaged in the manufadure of such pigments 
for several years, have made hundreds of experiments in 
connedion with them where Dr. Phipson has made one. 
It will perhaps make the following remarks much more 
readily intelligible if I give a brief description of the method 
generally adopted in manufaduring sulphide of zinc con¬ 
taining pigments. 

A solution of a zinc salt, carefully freed from iron, man¬ 
ganese, &c,, is precipitated by means of a solution of an 
alkaline or alkaline-earthy sulphide. The resulting pre¬ 
cipitate is dried, and ignited at a full red heat, and drawn 
into water, and afterwards levigated, filtered, dried, and 
ground. 

Now, Dr. Phipson says that the sample analysed by him 
was white, but my experience has taught me that such a 
pigment containing over 2 per cent of protoxide of iron 
would be more nearly black. And I am really puzzled to 
understand how barium sulphide and protoxide of iron 

, could exist side by side in prolonged contact with water 
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without any blackening taking place. And I am still more 
deeply puzzled to know how barium sulphide could occur 
in the finished pigment. In the process of manufadture 
care is always taken to have a slight excess of zinc salt. 
If barium sulphide were in even slight excess much trouble 
would ensue, and a pigment of maximum whiteness could 
not be obtained. Moreover, in the process of ignition— 
or, as it is improperly called, calcination—notable quanti¬ 
ties of zinc sulphates, and in some cases chloride of zinc, 
are formed, and these on drawing the pigment into water, 
pass into solution. Now I must confess that I cannot 
imagine how barium sulphide can remain in prolonged 
contact with a hot solution of a zinc salt without being 
destroyed. 

Dr. Phipson is of opinion that the discolouration is con¬ 
nected with the presence of barium sulphide in the pigment, 
but I have found that the pigment may be just as sensitive 
to light if no barium salt be used. So far, too, from the 
dark substance being soluble in acetic acid, I have found 
that it is readily formed in the presence of that acid. 
Under a given set of atmospheric conditions I find that a 
sheet of glass exerts no sensible protective action, while 
Dr. Phipson claims that such protection was complete. 

In conclusion, let me say that I have made a large num¬ 
ber of experiments on this interesting subject, and I shall 
be glad to give a brief account of them and the inferences 
drawn therefrom if our Editor will afford me the necessary 
space. 

Newark, N.J., U.S.A., July 6,1881. 

ON SEWAGE IN OYSTERS.* 

By CHARLES A. CAMERON, M.D., M.K.Q.C.P.I. 

Large numbers of oysters collected by dredges off the 
coast of the county of Wexford are laid down in “ beds ” 
on the northern shore of the Bay of Dublin. When fully 
developed in these “ Clontarf beds ” they are removed for 
consumption to Dublin and other places. Formerly the 
Clontarf oysters were thriving molluscs, but during late 
years they have not done well, and great numbers of them 
die shortly after their translation from their native 
habitat. 

Owing to the recent construction of many large sewers, 
the contents of which are discharged into the northern 
side of Dublin Bay, and also owing to the rapid develop¬ 
ment of the water-closet system in Dublin and its suburbs, 
the water of the Bay is yearly becoming more polluted 
with excrementitious and other offensive matters. These 
obnoxious substances are thrown up on the fore-shores of 
the Bay. The river Liffey, which is the chief carrier of 
filth to the Bay, is steadily becoming more and more 
polluted. It is only a generation ago when mullets and 
other edible fishes were numerous in the river, where now 
they are rarely seen. Near the estuary there were numerous 
beds of oysters, which have become extinCt, partly owing 
to their sites being now the “ berths ” of ships, but also 
owing apparently to the great pollution of the river. 

An examination of some oysters taken from Clontarf and 
of the water which covered them has afforded rather 
startling results. The oysters—a large and coarse variety 
—were taken from a place where the tide covers them to 
a height of about ten feet, and which during low water is 
nearly dry. In most of the oysters the brine had no 
peculiar odour, but in a rather large proportion there was 
a very slight, but distinctly foetid odour, whilst in a few 
cases there was a strong and unmistakable odour of 
sewage. Examined microscopically the liquid in the 
oysters which had a foetid odour was found to swarm with 
micrococci and other low organisms similar to those usually 
present in sewage. 

* From the Report on Public Heath, July, 1881. 
the Dublin Journal of Medical Science. 

Reprinted from 

The sea-water taken at the oyster beds when the tide 
was fully in was subjected to chemical analysis, and the 
following were the results arrived at:— 

One imperial gallon (70,0000 grs. weight) contained, in 
addition to water— 

Grains. 

*Volatile matter at a red heat .. .. 303'ooo 
Fixed substances at ,, .. .. 2iio,ooo 

Total solid matters .. ,, 24i3,ooo 

^Yielding—Albumenoid ammonia .. o-oog 
Saline ammonia .. .. o’oio 

One gallon of the water taken, when the tide was fully 
out, from little pools containing oysters, was found to con¬ 
tain the following, exclusive of pure water— 

Grains. 

*Organic and volatile matters ,. .. 242N000 
Fixed mineral substances. i4o6-ooo 

Total solid matters .. .. i648'ooo 

^Yielding—Albumenoid ammonia .. o’ogo 
Saline ammonia .. ,. 0^300 

Thus it will be seen that the albumenoid ammonia was 
ten times, and the saline ammonia thirty times, more 
abundant in the water taken when the tide was out, clearly 
proving that it was in great part composed of sewage. 

The large amount of solids in the “ low water ” may be 
: accounted for by the evaporation of the surface water—the 

weather at the time being warm—concentrating the saline 
matter in the remaining water. The water taken when 
the tide was out had a decidedly sewage odour, and teemed 
with low forms of life. 

Marine crustacean and molluscous animals are amongst 
the most aCtive scavengers of our coast; they devour not 
only animalcules, but also particles of dead animals and 
vegetable matter contained in the water. In the case of 
crustaceans, this decomposing organic matter becomes re¬ 
organised into living tissue, and, therefore, these animals 
furnish wholesome food to man. Lobsters and crabs are 
also always cooked before being eaten. Oysters, cockles, 
mussels, and other lamellibranchiate molluscs are often 
eaten uncooked, and their shells enclose a liquid which is 
more frequently drank uncooked than cooked. Although 
oysters when deserted by the tide instin&ively keep their 
valves closed, they do not invariably do so, and, therefore, 
at low water, sewage trickling down the shore is likely to 
find its way into the interior of the open oysters. Now, if 
potable water and milk be vehicles in which it is possible 
that the germs of typhoid fever may exist, why may they 
not be sometimes present in the so-called juice of an 
oyster or cockle ? Anyone may satisfy himself that sew¬ 
age is constantly discharging over fore-shores, in which 
various edible molluscs have their abiding place ; and it is 

I in the highest degree improbable that animals can always 
! resist successfully the entry of polluted brackish water into 
their calcareous dwellings. Under all the circumstances 
we confess that we prefer to eat oysters taken from the 
lonely shores of Clare and Kerry, rather than from the 
sewage-polluted estuaries of rivers like the Liffey and the 
Thames. It may be that the illness which so many persons 
have experienced after swallowing oysters, believed to 
have been stale, was really due to the presence of sewage 
matter in the juice of the molluscs. 

Analysis of Milk.—Drs. N. Gerber, P. Radenhausen, 
H. Vogel, and L. Janke.—It is recommended not to 
measure, but to weigh the milk for analysis. For the 
determination of the dry matter, the writers prefer to 
coagulate the milk with alcohol or acetic acid, and dry 
without the addition of sand.—Biedermann's Centralblatt 
fur Agrikultnr Chemie, ix., 12. 
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INDIGO, AND ITS ARTIFICIAL PRODUCTION * 

By H. E. ROSCOE, LL.D., F.R.S., &c. 
President of the Chemical Society. 

More than eleven years ago the speaker had the pleasure 
of bringing before this audience a discovery in synthetic 
chemistry of great interest and importance, viz., that of 
the artificial production of alizarin, the colouring substance 
of madder. To-day it is his privilege to point out the 
attainment of another equally striking case of synthesis, 
viz., the artificial formation of indigo. In this last 
instance, as in the former case, the world is indebted to 
German science, although to different individuals, for these 
interesting results, the synthesis of indigo having been 
achieved by Professor Adolf Baeyer, the worthy successor 
of the illustrious Liebig in the University of Munich. 
Here, then, we have another proof of the fad that the 
study of the most intricate problems of organic chemistry, 
and those which appear to many to be furthest removed 
from any practical application, are in reality capable of 
yielding results having an absolute value measured by 
hundreds of thousands of pounds. 

In proof of this assertion, it is only necessary to mention 
that the value of the indigo imported into this country in 
the year 1879 reached the enormous sum of close on two 
millions sterling, whilst the total production of the world 
is assessed at twice that amount; so that if, as is certainly 
not impossible, artificial indigo can be prepared at a price 
which will compete with the native product, a wide field 
is indeed open to its manufacturers. 

Indigo, as is well known, is a colouring-matter which 
has attracted attention from very early times. Cloth dyed 
with indigo has been found in the old Egyptian tombs. 
The method of preparing and using this colour is accurately 
described by both Pliny and Dioscorides, and the early 
inhabitants of these islands were well acquainted with 
indigo, which they obtained from the European indigo 
plant, Isatis tinctoria, the woad plant, or pastel. With 
this they dyed their garments and painted their skins. 
After the discovery of the passage to India by the Cape of 
Good Hope, the Eastern indigo, derived from various 
species of Indigofera, gradually displaced woad, as con¬ 
taining more of the colouring-matter. But this was not 
accomplished without great opposition from the European 
growers of woad; and severe enactments were promul¬ 
gated against the introduction of the foreign colouring- 
matter, an edict condemning to death persons “ who used 
that pernicious drug called devil’s food ” being issued by 
Henry the Fourth, of France. The chief source of Indian 
indigo is the Indigofera tinctoria, an herbaceous plant 
raised from seed which is sown in either spring or autumn 
The plant grows with a single stalk to a height of about 
3 feet 6 inches, and about the thickness of a finger. It is 
usually cut for the first time in June or July, and a second 
or even a third cutting obtained later in the year. The 
value of the crop depends on the number of leaves which 
the plant puts forth, as it is in the leaves that the colouring 
principle is chiefly contained. Both the preparation of 
the colouring-matter from the plant, and its employment 
as a dye or as a paint, are carried on at the present day 
exactly as they have been for ages past. The description 
of the processes given by Dioscorides and Pliny tally 
exactly with the crude mode of manufacture carried on in 
Bengal at the present day as follows :— 

“ The Bengal indigo factories usually contain two rows 
of vats, the bottom of one row being level with the top of 
the other. Each series numbers from fifteen to twenty, 
and each vat is about 7 yards square and 3 feet deep; 
they are built of brickwork lined with stone or cement. 
About a hundred bundles of the cut indigo plants are 
placed in each vat in rows, and pressed down with heavy 
pieces of wood; this is essential to the success of the 
operation. Water is then run in so as to completely sub¬ 

merge the plants, when a fermentation quickly ensues, 
which lasts from nine to fourteen hours, according to the 
temperature of the atmosphere. From time to time a 
small quantity of the liquor is taken from the bottom of 
the vat to see how the operation is proceeding. If the 
liquor has a pale yellow hue the product obtained from it 
will be far richer in quality, but not so abundant as if it 
bad a golden yellow appearance. The liquor is then run 
off into the lower vats, into which men enter and agitate 
it by means of bats or oars, or else mechanically by means 
of a dash-wheel, each vat requiring seventeen or eighteen 
workpeople, who are kept employed for three or four hours. 
During the operation, the yellow liquor assumes a greenish 
hue, and the indigo separates in flakes. The liquor is 
then allowed to stand for an hour, and the blue pulpy 
indigo is run into a separate vessel, after which it is 
pumped up into a pan and boiled, in order to prevent a 
second fermentation, which would spoil the product by 
giving rise to a brown matter. The whole is then left to 
stand for twenty hours, when it is again boiled for three 
or four hours, after which it is run on to large filters, which 
are placed over vats of stonework about 7 yards long, 
2 yards wide, and 1 yard deep. The filters are made by 
placing bamboo canes across the vats, covering these with 
bass mats, and over all stretching strong canvas. The 
greater part of the indigo remains under the form of a dark 
blue or nearly black paste, which is introduced into small 
wooden frames having holes at the bottom and lined with 
strong canvas. A piece of canvas is then placed on the 
top of the frame, a perforated wooden cover, which fits into 
the box, put over it, and the whole submitted to a gradual 
pressure. When as much of the water as possible has 
been squeezed out the covers are removed, and the indigo 
allowed to dry slowly in large drying sheds, from which 
light is carefully excluded. When dry, it is ready for the 
market. Each vat yields from 36 to 50 lbs. of indigo.”* 

The same process carried out in the times of the Greeks 
is thus described by Dioscorides : “ Indigo used in dyeing 
is a purple coloured froth formed at the top of the boiler; 
this is collected and dried by the manufacturer: that 
possessing a blue tint and being brittle is esteemed the 
most.” 

The identity of the blue colouring-matter of woad and 
that of the Bengal plant was proved by Hellot, and by 
Planer and Trommsdorff at the end of the last century. 
These latter chemists showed that the blue colour of the 
woad can be sublimed, and thus obtained in the pure state, 
a faCt which was first mentioned in the case of indigo by 
O’Brien, in 1789, in his treatise on calico-printing. Indigo 
thus purified is termed indigotin. It has been analysed 
by various chemists, who ascertained that its composition 
may be most simply expressed by Ihe formula CsH5NO. 

Indigo is a blue powder, insoluble in water, alkalies, 
alcohol, and most common liquids. In order to employ it 
as a dyeing agent it must be obtained in a form in which 
it can be fixed or firmly held on to the fibres of the cloth. 
This is always effected by virtue of a property possessed 
by indigo-blue of combining with hydrogen to form a 
colourless body, soluble in alkalies known as indigo-white, 
or reduced indigo, of which the simplest formula is 
CsHgNO. This substance rapidly absorbs oxygen from 
the air and passes into the blue insoluble indigo, which, 
being held in the fibre of the cloth, imparts to it a per¬ 
manent blue dye. This reduction to white indigo may be 
effected in various ways. The old cold vat, or blue-dip 
vats as they are termed, consist of a mixture of indigo, 
slacked lime, and green vitriol. The latter salt reduces 
the indigo, and the white indigo dissolves in the lime 
water. This process of indigo dyeing is both expensive 
and troublesome, owing to loss of indigo and formation of 
gypsum, so that many plans have been proposed to remedy 
these evils. 

Concerning the origin of indigo in the leaves of the 
Indigofera, various and contradictory views have been 

* A. Paper read before the Royal Institution of Great Britain 
Friday, May 27,1881. * Crace-Calvert. 
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held. Some have supposed that blue indigo exists ready 
formed in the plant; others, that white indigo is present, 
which on exposure to air is converted into indigo-blue. 
Schunckhas, however, proved beyond doubt that the woad 
plant (Isatis tinctoria), the Indigofera tinctovia of India, 
and the Chinese and Japanese indigo plant (Polygonum 
tinctorium) contain neither indigo-blue nor white indigo 
ready formed. It is now known that by careful treatment 
the leaves of all these indigo-yielding plants can be shown 
to contain a colourless principle termed indican, and that 
this easily decomposes, yielding a sugar-like body and 
indigo-blue. That white indigo js not present in the 
leaves is proved by the faCt that this compound requires 
an alkali to be present in order to bring it into solution, 
whereas the sap of plants is always acid. The decompo¬ 
sition is represented by Schunck as follows :— 

C26H31NO17 + 2H2O = CsHjN O + 3^6Hio06. 
Indican, Indigotin. Indiglucin. 

So readily does this change from indican to indigo take 
place, that bruising the leaf or exposing it to great cold is 
sufficient to produce a blue stain. Even after mere im¬ 
mersion in cold alcohol or ether, when the chlorophyll 
has been removed, the leaves appear blue, and this has 
been taken to show the pre-existence of indigo in the 
plant. But these appearances are deceptive, for Schunck 
has proved that if boiling alcohol or ether be used, the 
whole of the colour-producing body as well as the chloro¬ 
phyll is removed, the leaves retaining only a faint yellow 
tinge, whilst the alcoholic extract contains no indigo-blue, 
but on adding an acid to this liquid the indican is decom¬ 
posed and indigo-blue is formed. 

Passing now to the more immediate subjedt of his dis¬ 
course, the speaker again reminded his hearers that indigo 
was the second natural colouring-matter which has been 
artificially prepared ; alizarin, the colouring matter of the 
madder-root being the first. As a rule, the simpler 
problems of synthetic chemistry are those to which solu¬ 
tions are the soonest found, and these instances form no 
exception to the rule. The synthetic produdtion of indigo 
is a more difficult matter than the artificial formation of 
alizarin, and hence the speaker did not apologise for 
leading up to the complex through the more simple 
phenomenon. 

When the ingenious Japanese workman who had never 
seen a watch had one given to him with an order to make 
a duplicate, he took the only sensible course open to him, 
and carefully pulled the watch to pieces, to see how the 
various parts were connedted together. Having once 
ascertained this, his task was a comparatively easy one, 
for he then had only to make the separate parts, and fit 
them together, and he thus succeeded so well in imitating 
the real article that no one could tell the difference. So 
it is with the chemist ; until he knows how the compound 
is built up, that is, until he has ascertained its constitu 
tion, any attempt at synthesis is more like groping in the 
daik than like shaping the course by well-known land¬ 
marks into harbour. 

In the case of alizarin it was comparatively easy to re¬ 
duce it to its simplest terms, and to show that the back¬ 
bone of this colouring-matter is anthracene, Ci4Hjo, 
hydrocarbon found in coal-tar. This faCt being ascer¬ 
tained, the next step was the further process of clothing 
the hydrocarbon by adding four atoms of oxygen and sub- 
tradting the two atoms of hydrogen present in excess, and 
this was soon successfully accomplished, so that now, as 
we know, artificial alizarin has excluded the natural 
colouring-matter altogether. 

Ci4Hio. CI4H602(0H)2. 
AnthraceD. Alizarin. 

What now was the first step gained in our knowledge 
concerning the constitution of indigo, of which the simplest 
formula is CsH5NO ? 

Step No. x.—This was made so long ago as 1840, when 
Fritsche proved that aniline, C6H5NH2, can be obtained 
from indigo. The name for this now well-known substance 

is indeed derived from the Portuguese “ anil,” a word used 
to designate the blue colour from indigo. This result of 
Fritsche’s is of great importance, as showing that indigo 
is built up from the well-known benzene ring, C6H6> the 
skeleton of all the aromatic compounds, and, moreover, 
that it.contains an amido- group. 

Step No. 2 was also made by Fritsche in the following 
year, when, by boiling indigo with soda and manganese 
dioxide, he obtained ortho-amido-benzoic acid, or, as he 
then termed it, anthranilic acid. The following is the re¬ 
action which here occurs:— 

CsH5N0 + 0 + 2H20 = C7H5NH202+CH202 * 

Indigo. Ortho-amido-benzoic acid. 

What light does this faCt shed upon the constitution of 
indigo ? It shows (1) that one of the eight atoms of 
carbon in indigo can be readily separated from the rest; 
(2) that the carboxyl and the amido- group are in neigh¬ 
bouring positions in the benzene ring, viz., 1 and 2. For 
we have three isomeric acids of the following composition:— 

Ortho-position. 

C02H 

/ 
6 NH2 

3 

Meta-position. 

/\co2h 

/ \ 

NH, 

(To be continued.) 

Para-position. 

C02H 

/ \ 

\ X 
\/nh2 

ON THE CONDUCT OF FINELY-DIVIDED 

IRON TOWARDS NITROGEN. 

By IRA REMSEN. 

A recent writerf states that the method of Lassaigne for 
the detection of nitrogen in bodies containing carbon is not 
applicable to compounds in which sulphur is present. He 
claims that the sulphur gives rise to the formation of 
sulphocj'anide, and that this is overlooked, as the solutions 
are. strongly acid. A list of compounds is given in which 
nitrogen cannot be detected. It includes taurine, sulpho- 
urea, sulphocyanide of potassium, and the “ amides of 
the sulphonic acids.” In such cases it is recommended to 
fuse the bodies with sodium and pure iron, instead of 
sodium alone, as is customary. The sulphur forms sul¬ 
phide of iron, and the nitrogen forms the cyanide, and 
can easily be detected. 

As I have repeatedly used the ordinary method for the 
detection of nitrogen in compounds containing sulphur, 
and have in some cases relied upon the results reached, 
I undertook an examination of the subject thus opened, 
and I have been led to conclusions directly opposed to 
those of the writer referred to. At the same time certain 
interesting observations have been made on the conduct of 
pure iron, reduced by hydrogen, towards nitrogen. 

As regards the statement that the method of Lassaigne 
is not applicable to compounds containing sulphur, I am 
prepared to give this an unqualified denial. I have ex¬ 
amined every one of the substances mentioned _ by the 
writer, with the exception of cystine, and have in each 
case, without the slightest difficulty, obtained the precipi¬ 
tate of Prussian blue. I have also examined a large num¬ 
ber of other substances, and have never experienced diffi¬ 
culty in getting the result looked for. Then, further, the 
faCt that sulphocyanide of sodium or potassium itself 
breaks up under the influence of heat in the presence ot 
an alkaline metal shows clearly that, even if this salt is 

* Bottinger, Dent. Chem. Ges., 1877, i., 269. 
. : Ber.der Deut.Chem. Gesell., xii., 2316. 
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formed as is claimed and as is probable, the detection of 
the nitrogen cannot be interfered with by the presence of 
sulphur. 

Having shown beyond a doubt that the conclusion I 
had drawn with reference to a certain compound, that it 
contained no nitrogen, is corred, I nevertheless fused a 
small specimen of this compound with sodium and iron 
by hydrogen, and was astonished to find that, on extract¬ 
ing the fused mass with water, filtering, and then adding 
successively ferric and ferrous salts and hydrochloric acid, 
the blue precipitate revealing the presency of nitrogen was 
distinctly formed. I repeated the experiments a number of 
times, but always with practically the same result. In 
every case the blue precipitate was formed, though in some 
cases it seemed to be formed in larger quantity than in 
others. The variations in quantity were, however, not 
striking. 

I now took other non-nitrogenous organic substances 
than the one which was in question and tested these. 
The two purest specimens in this laboratory at the time 
were one of the double tartrate of potassium and sodium 
which had been re-crystallised a large number of times, 
and one of cane-sugar which had been repeatedly re¬ 
crystallised from alcohol. These two specimens may cer¬ 
tainly be regarded as in the stridest sense chemically pure. 
Both of these substances gave the readion for nitrogen 
distinctly. Of all the substances experimented upon, the 
pure double tartrate seemed to be best adapted to the pur¬ 
pose, and in continuing the experiments I have since 
always employed this particular pure specimen to furnish 
the carbon. 

The question naturally suggests itself, whence comes 
the nitrogen in these reactions ? I at first suspeded the 
iron by hydrogen, and my suspicions were increased when, 
on enquiring into the history of the specimen used, I found 
that it had been made from ferric hydroxide precipitated 
by ammonia. To be sure the hydroxide had been washed 
with the greatest care, and had afterward of course been 
ignited in a current of hydrogen, and it did not seem pro¬ 
bable that ammonia or any compound of ammonia and 
iron could be retained; but still, there was the nitrogen, 
and it appeared at least possible that it was actually con¬ 
tained in the iron. To test this point ferric hydroxide was 
precipitated from a solution of the pure chloride by means 
of sodium carbonate, and washed out until no test for 
sodium could be obtained. This precipitate was then 
divided into two parts, one of which was dried at once, 
and the other boiled for some hours with a solution of am¬ 
monium carbonate and ammonia. The latter was then 
washed out, no special precautions being taken to remove 
all the ammonium salts, and afterwards dried. Both 
specimens were separately reduced in a current of purified 
and dried hydrogen. Both gave the test for nitrogen, and 
indeed the one from which all ammonium compounds had 
been carefulfy excluded seemed to give the test better than 
the other. 

Another specimen of iron by hydrogen, which has been 
in the colledion of chemicals of this laboratory for five 
years, and which does not take fire by contad with the air, 
failed to give the nitrogen test. This led me to think that 
possibly the nitrogen is not contained in the iron, but is 
absorbed from the air, and that the power to absorb nitro¬ 
gen in this way is conneded with the adive condition of 
the iron. Both the specimens above referred to, which in 
the adive condition readily and invariably gave the test 
for nitrogen, were allowed to stand for a short time in 
contad with the air, and were then again tested. Neither 
gave the reaction. The same experiment was peformed 
with the specimen of iron by hydrogen first used, and 
which had been preserved under ether. A portion of this 
was allowed to stand over night exposed to the air, and 
then gave no indication of the presence of nitrogen. These 
results make it appear extremely probable that the nitrogen 
deteded when adive iron is used is really absorbed from 
the air. But if this is so, then more thorough contad of 
the heated reagents with the air ought to increase the ( 
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quantity of cyanide formed. All the experiments thus far 
mentioned were performed in test-tubes, and of course very 
little air came in contad with the substance at the bottom 
of the tube. On heating the necessary mixture in a cru¬ 
cible, however, violent combustion of the sodium took 
place, and no readion for nitrogen was obtained. To pre¬ 
vent this combustion, a mixture of iron by hydrogen, 
double tartrate of sodium and potassium, and metallic 
sodium was placed in a hard glass tube, and dry hydrogen 
passed through while gentle heat was applied to drive off 
water. Then nitrogen was passed slowly over the mix¬ 
ture, while at the same time it was heated to redness. 
This process was continued for about ten minutes, when, 
on allowing the tube to cool, the contents were extraded 
with water, filtered, and treated in the usual manner. To 
my surprise, a very large precipitate of Prussian blue was 
formed, much larger in proportion than in any previous 
experiment. The result is so striking that the experiment 
is well adapted to serve the purpose of a lecture experi¬ 
ment, illustrating the formation of cyanogen from the nitro¬ 
gen of the air. There can be no doubt that the nitrogen 
is really absorbed from the air. The quantity of the pre¬ 
cipitate obtained in the last experiment was so great as 
to exclude the supposition that the nitrogen could have 
been present in the substances used. Then, further, the 
fad that the adive iron, which readily gives the test for 
nitrogen, does not give the test after it has been exposed 
to the air and become oxidised, is a clear indication that 
the adive condition of the iron is an important fador in 
the process, and that the nitrogen cannot be in combina¬ 
tion with the iron. For if it were, it is difficult to under¬ 
stand how the spontaneous oxidation of the iron could 
remove it. The heat evolved can scarcely be sufficient to 
decompose any nitrogen compound present, for the iron is 
heated to a much higher temperature in the course of its 
preparation, and the possible nitrogen compound must 
have been decomposed by this first application of heat. 

I have thus far performed no quantitative experiments, 
and there are obvious difficulties in the way of making 
these exad. As it is intended soon to continue the expe¬ 
riments, however, an attempt will be made to determine 
as near as possible how much nitrogen can be taken up 
and combined chemically by given weights of the reagents. 
Some other points of interest will also be taken up. Thus, 
in attempting to exclude the air from the vessels in which 
the readions took place, hydrogen was used, and the nitro¬ 
gen test was not obtained. But on testing a nitrogenous 
substance (hippuric acid) in the same way, very little evi¬ 
dence of nitrogen was obtained. It would hence appear that 
that the test cannot be applied in an atmosphere of hydro¬ 
gen, or that the cyanide is decomposed when heated in 
hydrogen. On the other hand, Marchand* has stated that 
hydrogen does not interfere with the application of the 
test. 

As a result of the experiments described in this paper, 
it may be stated with confidence that when iron by hydro¬ 
gen and certain non-nitrogenous organic substances are 
heated together with metallic sodium in an atmosphere of 
nitrogen a cyanide is readily formed. The adion is, of 
course, similar to that which takes place in blast-furnaces, 
and which gives rise to the formation of cyanide of potas¬ 
sium. In the latter case, the carbonate of potassium from 
the burning of the fuel furnishes the potassium. Nitrogen 
is always present in large quantity, and the iron is con¬ 
stantly passing from the state of oxide to that of the 
metal. 

Marchand some years ago showedf that steel when 
heated with carbon and potassium can take up nitrogen. 
It had been previously stated by SchaufhautlJ that steel 
always contains nitrogen. The experiments of Marchand 
made this statement appear improbable, though, they did 
not disprove it. Indeed, later a discussion arose in France 
on the same subjed. Fremv claimed that not only is 

* Journ. Prakt. Chem., xlix., 355. 
1 Loc. cit. 
| Ibid., xix., 409. 
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nitrogen always present in steel, but it is the essential ele¬ 
ment of the steel. This discussion did not at the time lead 
to a satisfactory conclusion. Quite recently Muller* has 
found nitrogen in not inconsiderable quantity in the gases 
extracted from Bessemer steel by boring, but thus far he 
has not been able to determine whether the nitrogen is 
simply enclosed in the pores of the steel or is chemically 
combined with it. 

I have made a number of experiments with Bessemer 
steel and with other forms of iron, and have obtained 
results in accordance with those already on record. It 
seems possible that as regards steel the nitrogen detected 
may be partly absorbed from the air and partly present in 
combination with the iron, though it would be difficult to 
prove the correctness of this supposition.—American 
Chemical Journal, 

May, i88r. 

THE OWENS COLLEGE COURSE OF 

TECHNOLOGICAL CHEMISTRY. 

Most of our readers are aware that the Owens College 
is now duly constituted by Royal Charter a college of the 
New Victoria University. This University has the power 
to grant degrees to persons who have completed their 
studies in any of its colleges, and possesses many fea¬ 
tures upon which we cannot look without a feeling of 
lively satisfaction. It is not, like the University of London, 
a mere examining body. It contemplates actual research 
in the various sciences, and we have already had the satis¬ 
faction of seeing in Liebig's Annalen an article headed 
“ Chemical Researches from the Laboratory of the Victoria 
University, Manchester.” We find that in every depart¬ 
ment of science where such an arrangement is possible 
there is a practical course—“ praCticum ” as it is called in 
the German Universities —and there are special facilities 
for students desirous of pursuing original investigations. 
There is also a most valuable latitude in the subjects to 
be studied. Thus, in the Faculty of Science the student 
during his second and third year has the choice of four 
distinct courses—the mathematical, the engineering, the 
experimental science course, and the biological. 

We are particularly interested in the course of techno¬ 
logical chemistry, which extends over fouryears, and which 
is very similar to the courses at the Polytechnic Schools 
of Aix-la-Chapelle, Zurich, &c., which have had such a 
powerful influence in promoting chemical industry in their 
respective countries. The first year’s course consists of 
chemistry lectures, junior and tutorial classes, laboratory 
work two days weekly, and class work in analytical che¬ 
mistry ; pure mathematics, experimental mechanics or 
geology ; the French or German language. 

In the second year there are chemical lectures (junior, 
senior, and tutorial classes) : laboratory work three days 
weekly; technological chemistry ; experimental physics 
or mineralogy; German or French language. In the third 
year the course embraces chemistry lectures (senior and 
tutorial classes ); lectures on organic chemistry and on 
chemical philosophy; laboratory work three days weekly ; 
technological chemistry ; and work in the physical labora¬ 
tory, or in practical mineralogy, one day weekly. 

In the fourth year there are lectures on organic che¬ 
mistry and technological chemistry ; four days’ laboratory 
work, and the chemistry of colouring matters, dyeing and 
printing. In all four years there is also instruction in 
mechanical drawing. 

The instructions in technological chemistry are con¬ 
ducted by Mr. Watson Smith, F.C.S., and embrace for 
the first year the sulphuric acid and alkali manufactures ; 
bleaching-powder and liquor, potassium chlorate, and uti¬ 
lisation of burnt copper pyrites. The second course deals 
with the destructive distillation of w'ood and the products 
f=---——- 

* Ber.dev Dent, Cheat. Gesell., xiv., r. 

obtained; the destructive distillation of coal, the gas 
manufacture, ammonia and its salts, tar products, &c. In 
the third course will be explained the manufacture of pure 
tar products and derivatives; carbon bisulphide; turpen¬ 
tine, rosin, and rosin oils, and, if time allows, bleaching. 

We are happy to learn that the students will through 
the courtesy of several manufacturers have the privilege of 
inspecting various chemical works where the processes 
described in the lectures may be seen in aCtual practical 
operation. 

If this programme is ably carried out, the relative posi¬ 
tion of our chemical manufactures must before long show 
a marked improvement. But why could not the necessity 
of such arrangements be seen a quarter of a century ago ? 

PROCEEDINGS OF SOCIETIES. 

AMERICAN CHEMICAL SOCIETY* 

June 3, 1881. 

Dr. Albert R. Leeds, Vice-President, in the Chair. 

The regular business of the Society was transacted, and 
Mr. A. P. Halloch, Ph.B., was duly elected a member 
of the Society. 

After which the first paper of the evening, by Dr. Chas. 

A. Doremus, was read “ On the Analysis of Elephant's 
Milk.” One sample of this milk gave 66-6g3 per cent of 
water ; 33-303 per cent of solids ; 22-070 per cent of fats; 
xr233 per cent of solids not fats ; 3-212 per cent of casein ; 
7-392 per cent of sugar; and 0-629 per cent of ash. 

In discussing this paper, Dr. Leeds remarked that the 
ash closely approximated to that of human milk. He 
also further remarked that the difficulty of evaporating 
the milk, experienced by Dr. Doremus, could be overcome 
by using 10 c.c. of milk upon 30 c.c. of ignited sand, and 
this procedure caused no charring, the large excess of 
sand preventing the milk from touching the sides of the 
dish. 

Dr. E. R. Squibb having taken the Chair, Dr. Leeds 

then read a paper “ Upon the Adulteration of Food, Drink, 
and Drugs, from the Chemist's Standpoint; and upon the 
Attitude of Chemists in the Matter of Appointment of 
Government Analysts.” The subject of adulteration had 
not received that amount of attention from the chemists 
which its nature and amount, as at present practised in 
the United States, properly demanded. And in neglecting 
to assume control of the investigation of the subject, and 
of the information and education of the public mind as to 
the aCtual faCts, they had left the field in the possession of 
scientific demagogues and pseudo-chemists, who, for the 
past four years, had been sending out through the daily 
press an unlimited amount of sensational literature, either 
in part or altogether false. The investigations as to the 
faCts had been mainly fragmentary and sporadic in their 
character, instituted from time to time by various Boards 
of Health, but without much outcome in the arrest and 
prosecution of offenders. But this period of education had 
now gone by, and the time had come when the various 
States were about to pass laws upon adulteration. Some 
laws had been already enaCted, and grave blunders had 
been committed. The experience in England had shown 
how difficult it was to secure wise and efficient legislation, 
and it was very important for chemists in America 
to avail themselves of that experience, and to control and 
shape the laws under consideration in the various State 
legislatures. Moreover, the duties of a public analyst re¬ 
quired peculiar training and an accurate knowledge of 
certain topics not ordinarily studied by chemists. Finally, 
the analysts could not properly perform their labours 

* Communicated by Arthur H. Elliott, Ph.B., F.C.S., Recording 
Secretary. 
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without the aid of suitably qualified inspectors, and as yet 
these two professions did not exist in the country, and 
would have to be in a sense created. Dr. Leeds who had 
been commissioned by the State of New Jersey to investi¬ 
gate the fadts concerning adulteration, as a basis for future 
State legislation, then gave brief resume of the results of 
his labours up to date. He had analysed a very large 
number of samples, and without claiming that the faCts 
were universally true for the whole country, yet the ex¬ 
aminations of so many articles of each kind, purchased at 
random from dealers in various parts of New Jersey, and 
in the city of New York, might justly be regarded as re¬ 
presenting a reasonably close approximation to the true 
fadts of the case. In regard to teas, three classes of 
adulterated samples had been found. The smallest class 
contained an amount of mineral matter in excess of that 
which should be present from facing materials alone, or 
from impurities which could properly be derived from the 
processes of preparation for the market. The largest 
class consisted of teas adulterated with exhausted leaves. 
Finally, in some samples, foreign leaves were present in 
such numbers as to denote intentional adulteration. But 
the percentage of adulterated teas was much smaller than 
was anticipated (10 p.c.), a majority of the teas being of 
inferior grade, their prices ranging from 30 cts. to 
50 cts. per pound. Nearly all the coffees examined, 
both whole and ground, were pure, the adulterant in 
the other cases being chicory. The essences of coffee 
sometimes contained scarcely any coffee; one sample 
was composed almost entirely of chicory, caramel, 
and liquorice. The manufacture of mixed sugars, 
containing both cane-sugar and glucose, is now largely 
carried on in the United States, the product being sold 
under the name of “new process” sugar by the manu¬ 
facturers. This faCt had given rise to a popular belief that 
almost all varieties of sugar were more or less adulterated. 
Such was not found to be the case, most of the white 
sugars purchased at random being found pure, and of the 
brown sugars, which were the more adulterated, certain 
samples furnished by dealers as in their belief adulterated, 
were found to contain no more inverted sugar than might 
properly be present in a sugar of low grade. A similar 
remark applies to the syrups. Even the lowest-priced 
syrups were found, with few exceptions, to contain no 
more glucose than was to be expected in anon-adulterated 
article. No free sulphuric acid or excess of lime was 
present in any case. The specimens of flour examined, 
were uniformly pure, no other meal or alum being found 
in any instance. In bread, however, sufficient samples 
showing the employment of alum were obtained, to demon¬ 
strate its occasional use by bakers. Cream of tartar was 
found to be extensively adulterated, the adulterants being 
sulphate of lime, acid phosphate of lime, and starch. The 
first-named substance was likewise present in some 
samples of bicarbonate of soda. Some of the manufacturers 
of the baking-powders, now so extensively sold, use only 
bicarbonate of soda, cream of tartar, and starch. Others 
employ either partly or altogether in place of the cream of 
tartar, alum or acid phosphate of lime or a mixture of these 
two salts. Of the condiments and spices, very few were 
pure, though in no instance was any injurious metallic 
adulterant detected. Many of the samples of vinegar con¬ 
tained a much lower percentage of acetic acid than should 
have been present, but in no case were mineral acids 
present, and in only one instance a metallic substance— 
lead in traces. Some of the so-called white-wine vinegars 
had all the characters of ordinary cider vinegar, decolourised 
by filtration through animal charcoal. None of the green 
pickles examined were free from copper—one pickle con¬ 
taining 15 milligrms.—although the pickles prepared by 
the use of brine, and those imported with the Crosse and 
Blackwell label, were found unexceptionable. The em¬ 
ployment of tin cans in the preservation of vegetables 
is reprehensible, both tin and lead being present in 
the canned tomatoes examined. The skimming and 
watering of milk was still very extensively practised in 

New York and New Jersey, although stringent laws had 
been passed for its repression. Condensed milk varied 
remarkably in composition, the percentage of water 
ranging from 25-5 to 59 per cent, and of fat from 3 to n 
per cent. 

To a question from Mr. Elliot, Dr. Leeds remarked 
that he had not made any special tests for gelatine in 
condensed milk. 

Dr. Doremus remarked that one of the first things to 
decide in this question of adulteration is “ What is Adul¬ 
teration ?” and he discussed at some length the question 
of alum baking powders, claiming that at the present time 
there is no proof that they are unwholesome. 

Dr. E. R. Squibb remarked that he looked upon the 
question from a different standpoint from most chemists, 
and would punish as a fraud anything that was sold and 
not found as represented. He condemned in strong terms 
the sale of quack medicines, and said that the American 
people take from five to six times as much medicine per 
capita as any other nation. 

Mr. Eimer, of the firm of Eimer and Amend, wholesale 
druggists, corroborated Dr. Squibb’s last statement as to 
the enormous amounts of patent medicines sold in the 
United States. 

NOTICES OF BOOKS. 

Profitable Clay Farming under a Just System of Tenant 
Right. By John Prout. London : E. Stanford. 

The author of this work informs us that he “farms 450 acres 
of heavy land, all under the plough, and almost entirely 
devoted to corn,” and finds it pay. He does not wish 
that his land were under grass, nor has he any “ intention 
of replacing any portion of it by forage or root crops for 
live stock, or by vegetables for the market.” Nineteen 
years’ experience has convinced him that in “ the present 
and prospective low state of the markets,” it is still 
possible to secure an adequate return for the tenant’s 
capital, and at the same time afford a satisfactory rent to 
the owner. This, it need not be said, is a very desirable 
conclusion. Mr. Prout’s system is perpetual corn growing 
on heavy land by means of deep and cheap steam tillage, 
and plentiful applications of artificial manures. As pre¬ 
paratory requisites he mentions effectual sub-soil drainage, 
fields of considerable dimensions, straight and neat fences, 
sound headland roads, and convenient field water supply. 
On the question of large or small enclosures and of fences 
and hedge-row trees, he says: “ The drying of the sur¬ 
face of the land and the crops is retarded by the excessive 
shading of numerous fences, while the produce is exposed 
to heavy damage by the depredation of infesting birds 
and vermin.” But where the shading of trees and fences 
is done away with the crops suffer heavily from wind. 

On the subject of vermin we fear the author has been 
guided by prejudice rather than observation. The inseCts 
hurtful to our field-crops, such as the Tipula, the wire- 
worms, the larvae of the cock-chafer and its allies, the 
turnip-flea (Haltica), &c., do not harbour or breed in trees 
or bushes, but in the open fields. Nowhere has so much 
damage been suffered from inseCts as in the Western States 
of America, where the system of large fields, separated 
merely by wire or rail fences, is adopted. Trees certainly 
harbour birds, but the inseCt-eating species will suffer more 
from their removal than the chief grain-devourer, the 
sparrow. The expenditure for manure is at the annual 
rate of £2 10s. per acre. Dr. Voelcker, in an exhaustive 
report, based on analyses of the soil made at different 
times, states : “ I can perceive no indications of incipient 
exhaustion, but, on the contrary, clear evidence of the 
great improvement effected in once unproductive land. I 
can see no reason why, with this system of manuring, and 
an occasional dead summer fallow, in order to give a 
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thorough cleaning to the land, Mr. Prout should not be 
able to grow wheat or barley profitably for an indefinite 
number of years without injury to his land.” Lime has 
been experimentally applied to some of the fields, but, as 
Dr. Voelcker attests, without beneficial results. The store 
of potash in the soil may ultimately become exhausted if 
no provision is made for its supply. Small quantities of 
kasnite have accordingly been used. The principal 
manures consumed have been of the phosphatic cla’ss, 
bone meal, mineral superphosphate, and Peruvian guano, 
both raw and dissolved. According to Dr. Voelcker’s 
analysis, 6 inches of soil from the “ Broad Field a por¬ 
tion of the farm in question—contain as much phosphoric 
acid as 118 good crops of wheat, as much potash as 2x2 
such crops, as much sulphuric acid as 215 crops, as much 
magnesia as 1x20 crops, and as much lime as 2256 crops. 
The restoration of silica Dr. Voelcker thinks needless, there 
being not a single instance on record showing that silica, 
even in the soluble form, has ever been applied with ad¬ 
vantage to grain crops. 

Both the author and Dr. Voelcker question whether 
bone manures have not been applied with somewhat too 
great liberality. The results of the nineteen years’ farming 
are considered to prove the necessity of supplying grain- 
crops with ammoniacal manures, or such* as otherwise 
contain nitrogen in a readily available condition. The 
profits of the undertaking have been on an average /T142 
yearly, or about £3 per acre. 

The question now arises why should not other farmers 
do as Mr. Prout has done and is still doing ? The reply 
involves political considerations into which the Chemical 

News cannot enter. We quote merely the author’s 
woids . “ I could not have stirred a step in my career of 
success at Sawbridgeworth if I had been hampered by 
estate rules, written consent to works proposed, restrictions 
as to fences or water-courses, lopping of timber, under¬ 
standing about game, &c.” 

We commend this little book to the careful examination 
of all our readers. 

Alcohol Fables, giving fov all Specific Gravities from I'ooo 
to 07938 the Percentages of Absolute Alcohol by Weight 
and Volume, and of Proof Spirit. By Otto Hehner. 

Reprinted from the Analyst. London: J. and A. 
Churchill. 

These tables, for which no originality is claimed, and the 
nature of which will be apparent from the title, are founded 
upon the tables of Fownes,the general accuracy of which, 
according to the author, all later investigators have con- 
firmed a statement which is by no means universally 
accepted. The results of Fownes differ at certain points 
from the earliei determinations of Gilpin to ^ per cent of 
proof spirit.. We cannot help considering it as unfortunate 
that the notion of “ proof spirit ” should still be retained. 
It. would be assuredly far simpler to speak of spirit as con¬ 
taining such or such a percentage of absolute alcohol. 

Inorganic Chemistry : Adapted for Students in Elementary 
Classes of the Science and Art Department. By Dr. W. 
B. Kemshead, F.G.S., &c. Enlarged edition, revised 
and extended. London and Glasgow: W. Collins, 
Sons, and Co., Limited. 

This book forms a member of the Science Series issued 
by Messrs. Collins. It is in its objects and tendencies 
avowedly examinational. The author is examiner in 
chemistry to the College of Preceptors, and the work., as 
we are told in the preface, was “ originally issued for the 
first stage or elementary examination of the Science 
Department,’ whilst the present edition owes its origin to 
“a very generally expressed wish that the work might 
be extended in the same spirit, to include all the subjedts 
required for the matriculation examination of the London 
University.” 

Chemical Students. i chemical news, 
__ _ (July 2Q, 1881. 

It is put forward as an important feature that the 
treatise before us is the only text-book in existence which 
combines the notation used by Prof. Williamson and his 
school with the graphic notation of which Dr. Frankland 
may be regarded as the chief teacher. 

One of the author’s reasons for bringing out a new 
edition of his work is the fadt of many important discoveries 
having been made “ within the last three years.” Surely 
among the most weighty of recent discoveries—though 
made earlier than “ within the last three years is the 
periodic law of Prof. Mendelejeff. It apparently “ throws 
open to us a vista which may possibly revolutionise the 
whole science.” Yet we do not find the slightest allusion 
in the work before us to this signal step in advance. 

Under fuming sulphuric acid we find the erroneous 
assertion that ordinary sulphuric acid will not dissolve 
indigo. In practice by far the greater part of the extradt 
of indigo used is made with ordinary oil of vitriol, and not 
with the fuming or so-called Nordhausen acid. The 
metallic elements are not here described, an acquaintance 
with their properties being probably not called for in the 
examinations for which the book is arranged. 

The great bulk of the matter here laid before the student 
is, as might be expedted from a teacher of Dr. Kemsheaa’s 
standing and merit, stridtly accurate in fadt, unexception¬ 
able in arrangement. 

Lecture Notes for Chemical Students. Vol. II. Organic 
Chemistry. By E. Frankland, Ph.D., F'.R.S., &c. 

Third edition. Revised by F. R. Japp, Ph.D. London: 
Van Voorst. 

One of the most difficult tasks which a reviewer in these 
days can be called upon to undertake is to pronounce an 
opinion upon an elementary work on chemistry. The 
number of such manuals, treatises, &c., issuing from the 
English press is so great, and their subject matter neces¬ 
sarily so much alike, that it becomes scarcely possible to 
say anything which shali be acceptable to all the parties 
interested. The question is further complicated when, as 
in the present case, the author is a chemist of indisputable 
eminence, and when the work has already passed through 
several editions, and has not merely run the gauntlet of 
criticism, but stood the severer test of aCtual use. The 
search for errors, in fadt, against which the reader should 
be warned, is here hopeless. 

The chief merit of the book—and it is one of very high 
importance—is that it places before the eye of the student 
the apparently infinite and desultory'array of organic com¬ 
pounds as reduced under definite groups, converting them, 
so to speak, from a mob into an army. By the classifica¬ 
tion adopted, the ‘‘description of the individual member” 
is, as remarked in the preface, “ made subsidiary to that 
of the family to which they are attached.” Hence the 
study of organic chemistry makes a less demand upon the 
memory—the faculty, too, exclusively'and one-sidedly cul¬ 
tivated m the English system of education—and a greater 
call upon the understanding. Any' agency tending in this 
direction we welcome with pleasure. From a truly 
scientific point of view nothing can be more unprofitable 
than the mere contemplation of a number of fads among 
which no connection can be traced. Whether everything 
laid down in these LeCture Notes, e.g., on the “ constitu¬ 
tion ” of certain compounds, is capable of demonstration 
is another question. 

“ Graphic formula ” constitute, of course, an essential 
feature. We fully admit that there are minds who by 
means of this artifice are enabled to form a clearer idea of 
the composition of bodies ; but our observation convinces 
us that there are other minds utterly incapable of profiting 
by or of rem; inhering such formulae, and whose only 
thought on meeting with them will be the demand for 
proof that the atoms are really arranged as represented. 
If told that this is more than the advocates of graphic 
formulae contend for, they will ask why, then, is such 
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weight laid upon this mode of representation ? Is there 
not too free play given to hypothesis ? (See p. 53). 

The work, after an introductory chapter, treats succes¬ 
sively of organic radicles classified as positive and nega¬ 
tive, of their hydrides, of the alcohols, the ethers, haloid ! 
ethers, aldehyds, acids, anhydrides, ketons, ethereal salts, j 
organic compounds containing triad and pentad nitrogen, 
the organo-boron and organo-silieon bodies, and organo- 
metailic compounds. The indigo group, according to the 
latest researches of Prof. Baeyer, is given as an appendix. 

The “ Lecture Notes" may be regarded as a successful 
attempt to give a clear oversight of the field of organic 
chemistry in the briefest compass. 

Text-Book of Practical Organic Chemistry for Elementary 
Students. By H. Chapman Jones. London: Hughes. 

This work is not put forward as a systematic treatise on 
organic chemistry. It does not give an account of all the 
various groups of compounds commonly known as organic, 
but is intended as a laboratory companion for students 
who are studying practically, and whose time for work is 
very limited. The experiments selected are such as can 
be performed without expensive appliances, whilst at the 
same time the author has sought to give them a repre¬ 
sentative character. A very considerable portion of the 
book—which, by the way, would have been all the better 
for a table of contents—is devoted to the recognition of 
the organic acids. For the purposes which the author has 
in view we are inclined to form a favourable opinion of 
this little treatise. 

CORRESPONDENCE. 

THE ACTION OF NITRIC ACID ON METALS. 

To the Editor of the Chemical News. 

Sir,—I feel as if I were dreaming on receiving the question 
of my friend D. Tommasi ! I cannot imagine how a mind 
such as his can see “an obscure point ” of “ la Theorie 
Geneiale," in the fact,that iqSn in chemical presence of nitric 
acid of a given strength, will leave 6Sn, not useless, but 
inactive, which is very different. 

How would my friend D. Tommasi reply to the 
question ?— 

When you add 2 equivalents of KO and (2 + x) equiva¬ 
lents of SO3HO, why can you only obtain (S03).2,K0, HO ; 
and why are the x equivalents left unemployed ? 

Why even in classical language are they absolutely 
useless ? 

What real difference can one find between this question 
and that which I am asked ? 

Is there anything more completely explained in my 
theory than this non-employment of 6S11 at a given 
temperature ? 

But may I be allowed to give a complete explanation. 
If we were to submit the mixture to ioo° of cold (perhaps a 
lowwer temperature would be necessary), we should see 
all the iqSn remain unemployed. Should we be 
astonished ? 

If, on the other hand, we submit the mixture at the 
ordinary temparature (or higher) to a very great pressure, 
we should see all the iqSn take part in the reaction, and 
we should have :— 

i4Sn + N05(HO)IO = 6SnaO + 2SnO + NH3 + 7HO 

(I predict Sn20 for abbreviation). Should we be any more 
astonished ? 

If my friend Tommasi will think over this theory, 
which merits more good will and attention than it has 
received, he will regret having asked so trivial a question. 

Let him consider that the basis of this theory is incon. 
testable—that of all reflections made concerning the 

explanation of chemical reactions, it is the only one which 
survives in this case ; and he will be careful not to attack 
any of its consequences. 

Perhaps I am wrong. Let my learned friend take 
the trouble to show it to me. I have often begged 
my confreres to do this service to science, but nobody 
has done it. All prefer to continue the use of an 
hypothesis which I have shown to be wrong, as clearly as 
one can establish a scientific truth. The shame of such a 
prolonged determination to remain in error, becomes 
altogether unpardonable in the eyes of those who seek the 
truth. 

May D. Tommasi understand it!—I am, &c. 

E. Maumeni?. 
Lyons, July n, 1881, 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ot temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomaaaires des Seances, de VAcademie 
des Sciences. No. 24, June 13, 1881. 

Simple Law Relating to Natural or Magnetic Cir¬ 
cular Double Refraction.—A. Cornu.— The author 
sums up the results of his experiments as follows :—1.- In 
quartz the mean of the speeds of propagation along the 
optical axis of the circular waves of inverse directions is 
sensibly equal to the speed of the ordinary wave perpen¬ 
dicular to that axis. 2. In Faraday’s heavy flint glass 
the mean of the speeds of propagation of circular waves of 
inverse directions separated by the magnetic action is 
sensibly equal to tbe common speed of these waves when 
the magnetic action is null. He proposes the following 
more general statement:—The splitting up of a wave 
polarised rectilinearly into two waves polarised circularly 
in opposite directions is effected in such a manner that 
the mean of the speeds of propagation of the split up 
waves is equal to the speed of propagation of the single 
wave, which exists in conditions where the causes of 
splitting up do not act. 

Dialdanic Alcohol.—A. Wurtz.—The alcohol in ques¬ 
tion has the composition CsH^O^ and is at once a 
primary and a secondary alcohol and an ether. It does 
not fix diredtly either bromine or hydrogen. It forms a 
white crystalline mass, deliquescent and soluble in all 
proportions in water and alcohol, and very soluble in ether. 

Reproduction of Ort’nose in the Wet Way.—C. 
Friedel and E. Sarasin.—The authors have obtained this 
mineral by heating together gelatinous silica, alumina, 
and a solution of potash, in a strong steel tube, lined in¬ 
ternally with a tube of copper or platinum, and heated 

to dull redness. 

Summary Account of Experiments made at Pouilly- 
le-Fort, near Melun, on Vaccination for Splenic 
Fever.— M. Pasteur.—The experiments have proved 
decidedly successful. The new “ verus-vaccine ” for 
splenic fever can be cultivated at pleasure, transported 
without spoiling, and preserves the animals into which it 
is produced from a mortal disease. The method by which 
the virus is produced seems capable of generalisation. 

Influence of Temperature upon Radiophonic Re¬ 
ceivers of Selenium.—E. Mercadier.—The selenium 
radiophonic receivers constructed according to the author’s 
description tend, in time, more or less rapidly to a state 
of stability as regards the effects of temperature. At 
ordinary temperatures, and even up to ioo°, the resistance 
of these receivers varies inversely as the temperature. 
Between 50 or 6° and 350 these variations may be con¬ 
sidered as approximately proportional to each other. 
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Certain Means and Formulae for Measuring Eledtric 
Elements and Coefficients of Utilisation with the 
Dispositive with two Galvanometers.—G. Cabanellas. 
—A mathematical paper, not susceptible of useful abstrac¬ 
tion. 

Strontium, Calcium, and Zinc Cyanides.—M. 
Joannis.—A study of the formation- and solution-heats of 
these compounds. The author remarks that zinc cyanide, 
though insoluble in water and hydrocyanic acid, is slightly 
soluble in solutions of zinc sulphate and acetate. 

Industrial Preparation of Crystalline Formic Acid. 
—M. Lorin.—The author sets out with mono-formine, 
which is obtained by heating glycerin with an equivalent 
proportion of dried oxalic acid, or from the produdt of 
glycerin submitted to the adtion of a quantity of 4 or 
5 equivalents of dry oxalic acid, added successively, when 
it is partly decomposed. Too much time must not be left 
between the additions. The author has operated upon 
560 grms. glycerin and has added the acid in quantities 
of 600 grms. each. 

Researches on the Tertiary Monamines.—1. Adtion 
of Tri-ethylamine upon the Monobromised Pro¬ 
pylenes.—E. Reboul.—Not adapted for abstraction. 

No 25, June 20, 1881. 

Preparation of Aldol.—M. Wurtz.—2 kilos, of aldehyd 
and 2 kilos, of water were introduced into 2 kilos, of 
hydrochloric acid, and the mixture was left to itself for 
3 days at 15°. The liquid was then diluted, neutralised 
with sodium carbonate, and repeatedly exhausted with 
ether. The product was 497 grms. aldol, which distilled 
over between 85° to 105°. The aldol thus obtained, 
though perfectly fluid at first, became a thick colourless 
syrup, entirely soluble in water. 

New Occurrence of Native Sulphur in the Soil of 
Paris.—M. Daubree.— The deposit of sulphur seems due 
not to the escape of coal-gas, but to the reaction of organic 
matter upon gypsum. There is a bed of the bones of 
animals, mixed with the horns of oxen extending from the 
depth of 2-50 to 4‘5o metres, and which has been traced 
for a length of 40 metres ! 

Thermic Laws of the Exciting Spark of Condensers. 
—E. Villari.—The author calls the “ exciting spark ” of 
the discharge of a condenser that which is produced 
against the exciter, whilst the “ conjunctive spark” is that 
formed in an interruption. He finds that the heat evolved 
by the exciting spark alone is almost proportional to the 
square of the charges, and increases a little less rapidly 
than the charge when the potential is constant. 

Formation-Heat of Calcium Oxychloride. — M. 
Andre.—The union of water with anhydrous oxychloride 
evolves more heat than the hydration of calcium chloride, 
which explains the formation of the oxychloride in the 
presence of water. 

Acftion of Lead Protoxide upon the Alkaline Iodides. 
—A. Ditte.—This reaction may yield in one and the same 
liquid 1. Decomposition of lead oxide by potassium 
iodide with formation of potash and oxyiodide, partly dis¬ 
sociated. 2. Decomposition of lead iodide by potash with 
the production of lead oxide and alkaline iodide. At a 
given constant temperature there are an infinite number 
of proportions of potassium iodide and potash capable of 
remaining in equilibrium with lead oxide and iodide. 

Basic Calcium Carbonates.— F. M. Raoult.— The 
author obtains a bibasic carbonate by passing carbonic 
acid over dry calcium oxide at dull redness. The com¬ 
pound differs from a mixture of lime and of the neutral 
carbonate by certain properties. If exposed to the vapour 
of water it does not become hydrated, and if moistened 
with water it sets like a hydraulic cement without heating. 

Influence of the Concentration of Hydrochloric 
Acid upon the Solution of Silver Chloride.—F. Ruys- 
sen and E. Varenne.—The solubility of the salt decreases 
very rapidly with the dilution of the acid. An acid at 

40 per cent dissolves i-236th part of silver chloride; one 
at 5 per cent only 1-5626111 part. The concentration of 
the salt also affects the solubility. 

Acftion of Arsenic and Phosphoric Acids upon 
Sodium Tungstates.—J. Lefort.—With neutral sodium 
tungstate arsenic acid produces a double salt composed 
of sodium arseniate and tritungstate. On heating meta- 
tungstic acid is produced, which remains in the mother- 
liquor. With sodium bitungstate in the proportions of 
4 parts of the salt to 1 of arsenic acid, there are formed 
sodium tritungstate and meta-tungstic acid. If the pro¬ 
portion of arsenic acid is doubled and the mixture heated 
to a boil for some time, renewing the water as it evaporates, 
the liquid acquires a yellowish tint, and there is formed 
an isomeric variety of meta-tungstic acid, which the 
authors name meta-luteo-tungstic acid. 

Researches on Tertiary Monamines : Action o^ 
Heat on Allyl-triethyl-ammonium Bromide.— E. 
Reboul.—Allyl-triethyl-ammonium bromide, if heated in 
presence of a little water, yields triethylamine, diethyl- 
amine, and a primary ammonia (probably allylamine), also 
ethyl bromide, allyl bromide, and ethylen. 

Microzymas of Chalk.—A. Bdchamp.—The author 
refers to his former memoir (Comptes Rendus, lxiii., p. 453) 
to show that the necessary precautions to avoid error were 
not omitted, and that check-experiments were made with 
pure chalk, which gave negative results. 

Justus Liebig's Annalen der Chemie, 
Band 206, Heft 1 and 2. 

Researches on the Non-Saturated Acids (Part 4). 
—Rudolph Fittig.—These consist of a memoir on the 
citraconic and mesaconic acids, by Paul Krusemark; a 
paper by H. Kast, on the atro-ladtic, phenyl-lactic, and 
alro-glyceric acids; and a memoir by R. Fittig, on the 
isotropic acid. 

Communications from the University Laboratory 
at Graz.—These comprise a memoir on the boiling-point 
of hypochloric acid, which the author, G. Schacherl, finds 
to be 9'9°. He observes, further, that the acid distils 
without explosion if it does not come in contact with any 
organic matter, such as caoutchouc or cork. 

E. Fiirst gives an account of the behaviour of hypo- 
chlbric acid with potassium permanganate. Like hypo- 
nitric acid, the hypochloric acid is capable of acting both 
as an oxidising and a reducing agent. It reduces potas¬ 
sium permanganate very rapidly to manganese binoxide, 
potassium chlorate and hydrochloric acid being produced. 

The same author has examined the behaviour of hypo¬ 
chloric acid with asthylen. The first result is the forma¬ 
tion of mono-chlor-acetyl-chloride, water, and oxygen, the 
two former compounds being afterwards re-arranged as 
hydrochloric acid and mono-chlor-acetic acid. 

The Condensation-Products of Aromatic Bases.— 
Otto Fischer.—The following general conclusions are 
drawn by the author from the numerous experiments 
described in this long and important paperIn the 
products which arise from alcohols (benzyl-alcohol, benz- 
hydrol) or aromatic acids (benzoic acid) with bases, the 
catenation takes such a form that water is separated and 
a molecule of the acid or the alcohol unites with each 
molecule of the base. In the compounds formed by 
aldehyds and bases water is formed and two molecules of 
the base combine with one molecule of the aldehyd. 
Anhydrides (benzoic, phthalic) behave like the aldehyds. 
In the fatty chlorides and the aromatised fatty chlorides 
the catenation with the bases is effected by the exit of 
hydrochloric acid. For every atom of chlorine there is 
introduced a phenyl residue, provided that the compound 
formed contains at most three phenyl residues combined 
with one atom of carbon. A single atom of carbon cannot 
retain more than three benzol residues. In the acid 
chlorides the process of condensation may be twofold; 
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either the catenation is attended with the exit of hydro¬ 
chloric acid, keton-like bodies being formed, or it is ac¬ 
companied with the elimination of water, as in the 

aldehyds. 

Constitution of Arbutine.— H. Schiff.—The author 
considers that the substance analysed by Hlasiwetz and 
Habermann was a mixture of arbutine and methyl-arbutine. 

Sulphamic and Oxy-Acids Derived from Mesitylen. 
—O. Jacobsen.—The author has examined in detail ortho- 
sulphamin-mesitylenic acid, the corresponding para-com¬ 
pound, sulphamin-uvitic acid, sulpho-uvitic acid, oxy-uvitic 
acid, sulphamin-trimesinic and oxy-trimesinic acids and 

their salts. 

Researches on Levulinic Acid, or /3-Aceto-propionic 
Acid.— These comprise a paper on the preparation and 
properties of levulinic acid, by A. v. Grote, Dr. E. Kehrej, 
and B. Tollens ; memoirs on the production of levulinic 
acid from dextrose and milk sugar; an essay on its trans¬ 
formation into normal valerianic acid, and a paper on the 
hydrocarbons obtained as by-produCts during the reaction 
of hydrogen iodide upon levulinic acid. 

Communications from the Laboratory of the Uni¬ 
versity of Wurzburg.—These consist of a memoir by 
Dr. R. Friedrich on dichlor-aldehyd-hydrate, and a memoir 
on the dry distillation of potassium dichloracetate, by the 
same author. 

Band 206, Heft 3. 

Researches on Laevulinic Acid or /3-aceto-propionic 
Acid (Part 4).—This consists of an investigation on the 
oxidation of laevulinic acid, by B. Tollens. The author 
shows that the products of the aCtion of dilute sulphuric 
acid are the succinic, acetic, carbonic, oxalic, hydrocyanic, 
and probably the formic acid, along with ammonia. 
Butyric acid is certainly not formed and the malonic acid 
could not be recognised. 

The Naturally-occurring Mydriatic Alkaloids.—A. 
Ladenburg.—An account of the occurrence of these alka¬ 
loids in the Solanacese, and a description of a new base, 
hyoscine. Atropine occurs in Atropa belladonna and 
Datura stramonium, and resolves itself into tropic acid and 
tropine. Hyoscyamine is found in Atropa belladonna, 
Datura stramonium, Hyoscyames niger, and Duboisia 
myoporoides, and yields the same decomposition-produdts. 
Hyoscine occurs in Hyoscyamus niger, and yields tropic 
acid and pseudotropine. The three mydriatic alkaloids 

are isomers. 

Communications from the University Laboratory 
of Wurzburg.—These consist of a memoir by J. Wisli- 
cenus on the progress of the splitting up of polyvalent 
acetic esters by alkalies; a paper on two homologues of 
aceto-propionic acid, by C. Bischoff; an account of the 
synthesis of glyceric acid by means of mono-chlor-laCtic 
acid, by E. Frank; a memoir on cetylacetester, cetyl, and 
dicetyl-malonic acid and their decomposition-produdts, 
cetyl-and dicetyl-acetic acids, by M. Guthzeit; and on 
the coal-tar oils whose boiling-points lie between that of 
naphthalin and that of acenaphthen, by F. Reingruber. 
The author commences with an account of methyl- 
naphthalin and the so-called diphenyl. 

Moniteur Scientifique, Quesneville. 
February, 1881. 

The Odours of Paris.—Aime Girard.—In this report 
we have a history of the processes by which the solid 
fcecal matters of Paris, removed on the pail system, have 
been treated in various suburban localities with a view to 
their disinfection and conversion into manure. Thereport 
recommends that all fcecal deposits in the open*air, in¬ 
cluding the municipal cesspool of Bondy, ought to be 
totally suppressed, and the stock of fcecal matter accumu- j 
lated there ought to be converted into dry manure with 
the least delay. All open-air deposits and manipulations 
of fcecal matters, liquid or solid, should be completely 

interdicted. All work-rooms, or tanks in which sewage- 
matters or their odorous derivatives are exposed to the 
contact of the air, and all apparatus in which such matters 
are treated should be inclosed with walls having only two 
openings, one for the entrance of the external air, and the 
other for the exit of the contaminated air, which should be 
connected with draught arrangements so constructed that 
the gases evolved cannot under any circumstances become 
diffused in the atmosphere. The treatment of the sewage- 
matters should include either the rapid desiccation of the 
whole refuse by means of artificial heat, or the drying up 
of the solids only, and the conversion of the liquids into 
ammoniacal salts. Before desiccation these substances 
should be mixed with a quantity of disinfectants sufficient 
to fix the hydrogen sulphide and the ammoniacal salts 
volatile at xoo° F. 

Coto-Barks and their Characteristic Elements.—J. 
Jobst and O. Hesse.—From the Annalen der Cheraie. 

Detection of the Accessory Alkaloids in Commer¬ 
cial Quinine Sulphate.—Dr. G. Kerner.—-The author 
bases his method upon the following principles :—Among 
the neutral sulphates of the cinchona alkaloids quinine 
sulphate is the least soluble in cold water, and quinine 
hydrate is among all these bases the one most easily 
absorbed by ammonia. The solution, saturated in the 
cold, of chemically pure quinine sulphate contains always 
a constant quantity of alkaloid, which is precipitated from 
the solution by a constant quantity of ammonia, and re¬ 
dissolved by an unvarying excess of this liquid. The re¬ 
action of this re-solution may be observed with great 
precision. 

Water and Air.—Dr. J. Tyndall.—From the Journal 
of Science for January, 1880. 

Constitution of Ultramarine.—H.Endemann,—From 
the Chemical News. 

Review of Chemical Researches Published in 
Germany.—Extracts from the Berichte der Deutschen 
Client. Gesell. 

Chemiker Zeitung. 
IV., No. 20. 

Retrospect of the Chemical Arts for the First 
Quarter of 1880.—Among the principal points brought 
forward is the failure of recent attempts to dispense with 
the lead chambers in the manufacture of sulphuric acid. 
Among the many new colours produced the only one for 
which success is expected is the red colour obtained by 
Grassier on treating sulphamido-azo-benzoic acid with 
/3-naphthol. Anisol is now prepared on the large scale by 
means of methyl chloride, but the nitration of this body 
still presents serious difficulties. 

Apparatus for the Volumetric Determination o 
Nitrogen.—Prof. H. Schwarz.—This paper cannot be 
intelligibly reproduced without the accompanying wood- 
cut, 

Recovery of Old Vulcanised Caoutchouc.—The 
pieces are heated in contact with steam, when the sulphur 
is volatilised and the caoutchouc melts and is collected 
as a liquid, used in preparing water-proof covers, &c. 

Meeting of the Industrial Society of Mulhouse.— 
A paper was read by Schmid on the direct preparation of 
cadmium sulphide upon tissues. It is proposed to print 
on a mixture of arsenious acid, sulphur, sodium acetate, 
and cadmium nitrate. A very fine yellow is obtained by 
steaming for one to two hours, and a bright orange is pro¬ 
duced by increasing the proportion of sodium acetate. 

Preservation of Meat.—In Vienna meat is prepared 
on the large scale for the Paris and London markets by 
exposure to cold and treatment with powdered borax. 

Sodium Salicylate in Yellow Fever.—According to 
j Dr. Freire hypodermic injections of this salt have been 

successfully used at Rio Janeiro in the earlier stages of 

yellow fever. 
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ON SOME HITHERTO UNDESCRIBED 

SELENIUM COMPOUNDS.* 

By CHARLES A. CAMERON, M.D., and 
EDMUND W. DAW, M.D., 

The Professors of Chemistry, and of Forensic Medicine, 
Royal College of Surgeons, Ireland. 

The authors have succeeded in forming the different 
selenium compounds noticed in this abstract, which have 
not (as far as they are aware) been hitherto described. 

Neutral Mercuric Selenate, HgSe04, is prepared by heating 
freshly precipitated mercuric oxide with selenic acid until 
a white compound is formed, filtering and evaporating to 
dryness, and heating to expel free acid. The salt may 
also be made by adding an excess of selenic acid to mer¬ 
curic acetate, evaporating and heating the mixture to 
remove free selenic and acetic acids. It is a white salt, which 
dissolves in selenic acid, and from which solution it may 
be obtained in small crystals by its spontaneous evapora¬ 
tion. It is soluble also in sulphuric, nitric, and hydro¬ 
chloric acids, but it is decomposed by water into a basic 
salt and free selenic acid, which latter retains a little 
mercuric selenate in solution. 

Basic Mercuric Selenate, HgSe04(Hg0)2, may be pre¬ 
pared, as already stated, by the aCtion of water upon the 
neutral salt, or more readily, by precipitating mercuric 
acetate by a soluble selenate or by selenic acid. It is a 
fine red salt, which is soluble in selenic, sulphuric, nitric, 
and hydrochloric acids ; but it is very sparingly soluble in 
water, for even when freshly precipitated, it requires about 
10,330 times its weight of that liquid for solution. 

No acid mercuric selenate appears to exist, for the neu¬ 
tral salt treated with water produced, as already stated, 
the basic salt and free selenic acid, the reaction being as 
follows :— 

3HgSe04+2H20 = HgSe04(Hg0)2 + 2H2Se04 ; 

and on separating the acid liquid, and allowing it to eva¬ 
porate in vacuo over sulphuric acid, crystals were obtained 
which proved to be the neutral selenate. The evaporation 
in the same way of a solution of the neutral mercuric 
selenate in selenic acid yielded only crystals of the neutral 
salt. 

Mercurous Selenate, Hg2Se04, is prepared by adding 
selenic acid, or an alkaline selenate to mercurous nitrate. 
It is a greyish white amorphous substance, which is very 
slightly soluble in water. It is insoluble in hydrochloric 
acid, and when boiled with nitric acid is converted into 
mercuric selenate, with the evolution of nitrogen dioxide. 
This salt is remarkably susceptible to the influence of 
light, a few moments’ exposure being sufficient to cause 
darkening, even in diffused daylight. 

Di-mercurammonium Selenate, (NHg2)2Se04,2H20.— 
Mercuric selenate forms with ammonia a compound ana¬ 
logous to the so-called ammoniacal turpethum, the di- 
mercurammonium sulphate, (NHg2)2.S04.2H20. Thus, 
when the neutral, or freshly prepared and still moist, basic 
selenate is treated with a strong solution of ammonia it 
dissolves, but on the addition of water an abundant white 
precipitate appears, which is the compound in question. 
This salt dissolves readily in hydrochloric acid and in 
strong ammonia. It is blackened by exposure to the light, 
and when strongly heated it is decomposed, with the evo¬ 
lution of nitrogen, ammonia, and the vapour of water, 
basic mercuric selenate being left. 

* Abstraft of a Report read before the Royal Irish Academy. 
June 27,1881. 

63 
Action of Selenic Acid upon Mercury,—The authors 

have studied the aCtion of selenic, as compared with sul- 
phuric, acid on mercury. When the latter acid is heated 
with that metal a sulphate, with the evolution of sulphur 
dioxide, results, as is well known. When, however 
selenic acid is heated with an excess of mercury, a selenite 
and not a selenate is formed. In this reaction a molecule 
of water is replaced in the acid by an atom of mercury, 
thus :—Hg-f H2Se04 = HgSe03 + H20, If an excess of 
acid, however, be used, the selenite first formed is decom¬ 
posed and a selenate is produced. A mixture of mercu¬ 
rous and mercuric selenites is the usual product of the 
aCtion of selenic acid upon an excess of mercury. 

The authors have repeated the processes by which it is 
alleged an acid mercuric selenite is procurable, but they 
found that the compound described as biselenite of mer¬ 
cury is merely neutral selenite with a little selenious acid, 
and every attempt made to form an acid mercuric selenite 
failed. 

Seleno-cyanides. — The authors succeeded in form¬ 
ing several hitherto undescribed simple and double 
seleno-cyanides ; amongst the former the following were 
described:— 

Mercuric Seleno-cyanide, Hg(CySe)2, hitherto only ob¬ 
tained in the form of a double salt, was readily procured 
by adding potassium seleno-cyanide to mercuric acetate. 
It cannot be precipitated from mercuric chloride,—hence 
the previous failures to form it, as that salt had been used. 
From the acetate it is thrown down as a white felt-like 
mass, which must be dried over sulphuric acid, as the heat 
of the water-bath decomposes it. This salt is very 
sparingly soluble in cold water, but dissolves to a much 
greater extent in it when hot. It dissolves freely in 
alkaline cyanides, seleno-cyanides, and sulpho-cyanides, 
with all of which it forms double salts. In a hot solution 
of mercuric chloride it is likewise soluble, and the solution 
on cooling yields beautiful feathery crystals of the mercu¬ 
ric seleno-cyanide and chloride, the double salt already 
described by Mr. Crookes. Mercuric seleno-cyanide 
darkens on exposure to light, and when strongly heated it 
decomposes in a remarkable way, similar to that of its 
sulphur anologue, the combustion of which produces the 
intumescence known as Pharaoh’s Serpents. 

Mercurous Seleno-cyanide, Hg2(CySe)2, is prepared by 
adding a solution of an alkaline seleno-cyanide to one of 
mercurous nitrate. It is an olive-green compound, which 
must be dried over sulphuric acid, as it is decomposed by 
the heat of a water-bath. During combustion it intu- 
mesces, but only slightly. Nitric acid converts it into 
mercurous selenate, and hydrochloric into mercurous chlo¬ 
ride, with separation of selenium. 

Ammonium Seleno-cyanide, NH4CySe.—This salt, though 
previously described by Mr. Crookes, is here noticed, as 
the authors prepared it by a new process, which consisted in 
digesting in alcohol a mixture of potassium seleno-cyanide 
and ammonium sulphate, which was found to be a very 
ready means of preparing this compound. Ammonium 
seleno-cyanide very closely resembles its sulphur analogue, 
but decomposes very readily. Its solution in water is 
attended by the production of great cold. Attempts to 
form selen-urea by heating ammonium seleno-cyanide 
gave unsatisfactory results, though it was probable that 
some selen-urea was thus iormed. 

Amongst the double salts which the authors succeeded in 
forming, the following are perhaps the most interesting:— 

Potassium Seleno-cyanide and Mercuric Cyanide, 
KCySe + HgCy2. —This salt is formed when to an aqueous 
—or, better still, alcoholic—solution of potassium seleno- 
cyanide mercuric cyanide in strong aqueous solution is 
added, when an immediate crystalline precipitate will be 
produced. This, on examination under the microscope, was 
found to consist of long fine prismatic crystals, which 
when dry have a white silky appearance, and seem to un¬ 
dergo no change even by prolonged exposure to the air. 
The salt dissolves but slowly and sparingly in cold water, 
and is still less soluble in cold alcohol, though in both 
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liquids its solubility is much increased by heat. It is only 
to a very trifling extent dissolvable by ether, even when 
boiled in it. When heated with diluted hydrochloric acid 
its constituent selenium slowly separates, hydrocyanic 
acid being at the same time evolved. 

Potassium Seleno-cyanidc and Mercuric Sulphocyanide, 
KCySe + Hg(CyS)2.—This salt is formed when an aqueous 
solution of potassium seleno-cyanide is heated along with 
mercuric sulphocyanide. The solution being filtered to 
separate the black matter that is formed, which appears 
to consist chiefly of mercuric sulphide, the filtrate on 
cooling yields long prismatic colourless crystals of this 
double salt, which when dry possesses a somewhat glis¬ 
tening appearance. This compound on being treated with 
a ferric salt develops the blood-red readtion of the sulpho- 
cyanides, and when heated with hydrochloric acid, sele¬ 
nium separates, whilst at the same time hydrocyanic acid 
is evolved; and, lastly, when heated in a tube, it yields, 
besides other produdts, a sublimate of metallic mercury. 
Like the double salt just described, it is sparingly soluble 
in both cold water and alcohol, hut dissolves in either 
more readily on the application of heat, and these solu¬ 
tions on cooling or by evaporation yield long flat prismatic 
crystals, which possess considerable permanence; for 
some of the salt which had been exposed to the air for 
several months appeared to have undergone no change. 
This salt is soluble to some extent in ether, at least when 
boiled in it. 

Potassium Seleno-cyanide and Mercuric Seleno-cyanide, 
KCySe + Hg(CySe)2.—Mercuric seleno-cyanide dissolves 
readily in a solution of potassium seleno-cyanide, especi¬ 
ally on the application of heat, and the solution on cooling 
or evaporation furnishes long prismatic six-sided crystals 
of the double salt, which remained unchanged on exposure 
to the air. This salt is readily soluble in water, even at 
the ordinary temperature, but dissolves slowly and 
sparingly in cold alcohol; in hot, however, it is soluble to 
a considerable extent. This compound was not quantita¬ 
tively analysed, but there can be but little doubt that its 
composition is similar to the preceding salts, and that it 
consists of one molecule of the alkaline seleno-cyanide 
with one of the mercuric salt. 

Potassium Seleno-cyanide and Mercuric Iodide,— 
KCySe-f Hgl2. 

Mercuric iodide dissolves readily and completely in an 
aqueous or alcoholic solution of potassium seleno-cyanide, 
forming a colourless or faintly yellowish solution, which, 
if it is not too dilute, after a few moments yields colourless 
crystals of the above double salt. These when dry possess 
a pure white and somewhat pearly appearance, and when 
crystallised from an aqueous solution assume generally 
the form of thin plates, which are for the most part very 
irregular in their outline. The salt is sparingly soluble 
in water and in alcohol at the ordinary temperature, but 
dissolves readily in either on the application of heat. 
When this double salt is treated with diluted hydrochloric 
acid it immediately becomes yellow, then orange or scarlet, 
from the separation of its mercuric iodide, which subse¬ 
quently dissolving in the excess of acid, the solution be¬ 
comes perfectly colourless, whilst hydrocyanic acid is 
evolved, but this solution on being heated gradually be¬ 
comes reddish brown from the separation of the constitu¬ 
ent selenium of this salt. 

An attempt was made to form a corresponding double 
salt with the green or mercurous iodide, but on treating it 
with a solution of potassium seleno-cyanide, metallic 
mercury separated, with the formation of the double salt 
just described. 

Potassium Seleno-cyanide and Mercuric Chloride, 
KCySe+HgCl2.—When to an aqueous or alcoholic solu¬ 
tion of potassium seleno-cyanide, mercuric chloride in 
aqueous solution is added drop by drop, the white precipi¬ 
tate or effedt at first produced instantly re-dissolves up to 
a certain point, when a colourless crystalline salt is formed, 
which remains. If, however, the addition of the mercuric 
chloride be continued, a light yellow compound will be 

formed after a certain amount of the chloride has been 
added. The white crystalline salt at first formed is a 
compound of potassium seleno-cyanide and mercuric 
chloride, a salt which is analogous to the double salts 
already described. This statement appears at first to be 
opposed to Mr. Crookes’s results, who has stated that he 
obtained by the adtion of potassium seleno-cyanide on 
mercuric chloride a yellow salt consisting of mercuric 
seleno-cyanide and mercuric chloride. But in his experi¬ 
ments an excess of the mercuric chloride was employed in 
forming his double salt; whereas, in this case it was care¬ 
fully avoided, and under these two opposite conditions 
two different salts are formed. This salt when quite dry 
has a very faint yellowish tint or shade, and like the 
double salts already described is sparingly soluble in cold 
water and alcohol, but is much more soluble in either sol¬ 
vent on the application of heat. 

Potassium Seleno-cyanide and Mercuric Bromide, 
KCySe + HgBr2.—Mercuric bromide adts in a perfedtly 
similar manner to that of the mercuric chloride on potas¬ 
sium seleno-cyanide, and forms a corresponding double 
salt under the same conditions as those in the case of the 
chloride. The bromide salt crystallises in long flat pris¬ 
matic crystals, which have a somewhat glistening appear¬ 
ance, and, like the other double salts, is sparingly soluble 
in cold water and in alcohol, though it dissolves more 
freely in both when heated. 

It was ascertained that the different preceding double 
salts could be readily obtained by boiling together in 
water due proportions of potassium cyanide and precipi¬ 
tated selenium, and then adding the mercuric salt, and 
after continuing the heating for a short time, filtering the 
mixture whilst still hot, when the filtrate on cooling will 
yield crystals of the double salt. By this very simple 
means we may thus avoid the trouble of preparing, first, 
potassium seleno-cyanide by the process usually employed 
for its preparation. 

In conclusion, the authors state that the formulae which 
they have given for the different new salts they have 
described have been derived from the results of their 
chemical analyses of those compounds. 

CONTRIBUTIONS TO THE CHEMISTRY OF 

BAST FIBRES. 

Part III. 

By E. T. BEVAN and C. F. CROSS. 

A short time since we published a note upon the progress 
of our researches upon this subjedt, in which we announced 
our conclusion of the identity of the aromatic constituents 
of these fibres with the tannin group. Subsequently to 
this, we have examined the products of fusion of these 
bodies with potassic hydrate according to the usual 
method, and have obtained a considerable yield of proto- 
catechuic acid together with phloro-glucin in small 
quantity, sufficient for qualitative identification. This 
fills up the only remaining gap in the evidence upon which 
our conclusion is based. It is likewise noticeable, that by 
the adtion of sulphuric acid upon the Esparto “ resin,” it 
is converted into substances resembling those obtained 
from digallic acid by the same treatment. Studying, in 
the next place, the adtion of the concentrated acid upon 
the jute fibre as a whole, we have obtained very interesting 
results, of which the following is a brief account. . 

On titrating the fibre in contadt with the acid, it is dis¬ 
solved to a viscous purplish solution ; on heating this for 
a short time to 80° to go0, and then pouring into water, the 
whole of the fibre substance is precipitated as a black 
spongey mass. This is converted by the adtion of Cl, in 
presence of water, into an orange coloured substance (or 
mixture), soluble in alcohol and in alkalies without residue, 
and closely resembling the aromatic chloro-derivatives 
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previously described by us. A large proportion of the 
black precipitated mass being evidently derived from the 
cellulose of the fibre, we proceeded to investigate the pro¬ 
bability of its conversion into aromatic products, hereby 
suggested. Bleached cotton was titrated with the strong 
acid till dissolved, and heated to 80° to go°. At this tem¬ 
perature the liquid effervesced copiously and gave off a 
strong smell of acetic acid ; after a few minutes it thickened 
and swelled up to a voluminous black mass, which was 
purified by repeated treatment with water. Analysis 
showed it to contain 5g per cent C and 3^4 per cent H. 
On treatment with a mixture of potassium chlorate and 
hydrochlorate acid (dilute) in the cold, it was converted 
into a bright orange-coloured substance, entirely soluble 
in alcohol; soluble in alkalies to brown solutions, and in 
sodium sulphite solution with development of a red colour. 
Not only were its properties found to be closely similar to 
those of the chloro-derivatives above mentioned, but con¬ 
cordant analyses established its composition as that 
represented by the formula ^CaoHogC^Oio) and, therefore, 
as closely similar also. The original black substance, 
further, on treatment with nitric acid, specific gravity i'4, 
at 30° C., was attacked and dissolved to a red solution, 
which on dilution, deposited a yellow nitro-body as a 
copious flocculent precipitate. 

These results clearly show—(1.) That the black sub¬ 
stances formed from the carbo-hydrates by the aCtion of 
sulphuric acid (below ioo°), while they have the external 
characteristics of charcoal, are not carbonaceous in any 
more special sense than alcohol is. (2.) That under this 
action, cellulose is so modified as to resemble (in its deriva¬ 
tives) the compound obtained from liquefied fibres, and, 
therefore, until we have proof to the contrary, we may 
regard lignin as derived from cellulose by a simple chemical 
modification)? dehydration). (3.) That the study of these 
compounds will throw light upon the relationship between 
the two great groups of the carbo-hydrates and the aromatic 
compound, and, lastly, may be expected also to elucidate 
several points in connection with the origin and nature of 
coal. These are the questions which are at present 
occupying our attention. 

ON THE 

PREPARATION OF PURE NAPHTHALEN. 

By G. LUNGE, Ph.D , F.C.S., Professor of Technical 
Chemistry, Zurich. 

THe manufacture of pure naphthalen on a large scale and 
at a cheap rate is still considered a secret process, and is 
not known to many tar-distillers. Hence, I may hope, that 
a communication of a convenient process for this purpose 
may be welcome to many of your readers, and I am fully 
entitled to publish it, as I have found it quite independently, 
and as I am, indeed, not even aware whether the same, or 
a similar plan, is in use at those tar-works where pure 
naphthalen is prepared. 

Everybody knows that even very white naphthalen 
turns pink in the air after some time ; this tendency can 
be overcome only by repeated crystallisations, washings, 
distillations, &c. Now the manufacturers of naphthol 
require naphthalen as nearly as possible chemically pure, 
and regard as a principal criterion its keeping permanently 
white. On the other hand, so much and so cheap pure 
naphthalen, made by “ secret ” processes, is in the 
market that evidently no purifying process has any chance 
which is not very simple and inexpensive. When working 
at a treatise (now in the press) on coal-tar and 
ammonia, my attention was necessarily drawn to the 
above gap in our public knowledge, and it became my 
task to try filling it up, in which I succeeded very soon. 

I started from the assumption that the discolouration of 
naphthalen is analogous to that of phenol, and that it 
may be caused by the difficulty of removing the last traces 

of phenol from naphthalen. Now perfectly pure phenol 
does not discolour, but it does so when containing traces 
of higher homologues, and when exposed to the air. The 
presence of traces of mineral acids seems to be another 
condition for the development of the pink colour. It may 
be that the latter influence causes the formation of aurin, 
thus:— 

2CgH60-f-CyHsO + 3O = 3^20-f-CiqHi^C^ ; 
but it is immaterial whether this or any other pink com¬ 
pound is formed. In any case it seemed possible to form 
at once, by previous oxidation, the substance which causes 
the gradual discolouration of phenol, or of naphthalen, 
and to separate it, if not volatile, by distillation so as to 
obtain permanently white products. 

Starting from this idea, I tried the addition of an 
oxidising agent in the ordinary chemical washing of 
naphthalen, and I succeeded at once. Crude naphthalen 
is usually obtained from tar oils previously treated with 
alkali for the purpose of extracting the phenols, and in 
this case evidently the aCtion of acids should commence 
the purifying operations; but if naphthalen, obtained 
diredt from tar, were to be treated, the first operation 
should be washing with alkali. The crude naphthalen is 
fused with a certain quantity of sulphuric acid. Acid of 
170° Tw. is best, and of this from 5 to 10 per cent will be 
required on the large scale, but even acid of 140° Tw., em¬ 
ployed in a little larger quantity, will do very well. When 
the liquid naphthalen and the vitriol have been well 
mixed up together, 5 per cent of the weight of naphthalen 
of manganese dioxide is gradually added. Native man¬ 
ganese, well ground up, may be used, but recovered 
manganese (dried Weldon mud) is preferable. The mixture 
is heated on the water-bath till no further reaction takes 
place, say for 15 or 20 minutes. The acid is now drawn 
off, the naphthalen washed several times with hot water, 
then with weak caustic soda solution, and again with 
water. It proved unnecessary to repeat the acid treatment, 
or to employ strong alkali. 

Evidently manganese dioxide may be replaced by any 
other oxidising agent, but I did not make any experiments 

1 thereon, as there was no hope of finding a cheaper agent. 
Even a current of air would not be much cheaper, but it 
would be hardly as efficient, and would carry away a good 
deal of naphthalen. 

The naphthalen cake is now distilled, and nearly all 
’ can be collected within one or two degrees of the boiling- 
j point of pure naphthalen. The distillation should be 

carried on on the small scale in a long-necked flask; on 
the large scale in a still provided with a dephlegmating 
column. 

A sample of naphthalen prepared by me according to 
the above simple and cheap plan has already kept its pure 
white colour for eight or nine months, whilst all the 
samples of “ chemically pure ” naphthalen which I had 
obtained from the most celebrated manufacturers, and 
which were kept in the same glass case, have long since 
turned pink. 

ASBESTOS STOPPER FOR COMBUSTION TUBES. 

By J. FLEMING WHITE, Laboratory of U.S. Geological Survey. 

Some years ago, when working in the laboratory of organic 
chemist of Harvard University, I conceived the idea of an 
asbestos stopper for combustion tubes, which I make as 
follows :—The asbestos is separated into fine threads, 

■ moistened with water, twisted into a plug, crowded into 
the cylinder of an ordinary steel crusher, such as is used 
to pulverise minerals for analysis, and compressed by 
driving the piston of the crusher down upon it with a 
hammer, or better, by the screw of a vice. The plug is 
kept uuder pressure for several hours, then dried within 
the cylinder upon a sand-bath, pushed out ofthe cylinder, 
and after ignition over a blast-lamp is ready for use. 
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In this condition the plug loses no weight under pro¬ 
longed ignition, is elastic enough to make a tight joint 
when fitted to a combustion tube of suitable size, and may 
be smoothly perforated with an ordinary cork borer. 

Besides simplifying the method of organic analysis by 
permitting the substitution of short metallic tubes for the 
long glass combustion tubes in ordinary use, asbestos 
stoppers are very useful for closing bottles which contain 
substances corrosive to stoppers of rubber or cork.— 
American Chemical journal. 

THE TITRATION 

OF TARTARIC, MALIC, AND CITRIC ACIDS 

WITH POTASSIUM PERMANGANATE. 

Preliminary Note. 

Communicated by F. W. CLARKE. 

Some time ago, in the course of certain investigations 
upon the tartrates of antimony, it occurred to me that 
tartaric acid, like oxalic acid, might, perhaps, be con¬ 
veniently titrated with potassium permanganate. A single 
qualitative experiment showed that a fair end reaction was 
attainable, and the same thing proved to be true of malic 
and citric acids also. Accordingly I put the question into 
the hands of Mr. Miles Beamer, who made the following 
determinations:— 

The titrations were performed in all essential particulars 
exadtly as for oxalic acid. A solution was prepared con¬ 
taining a definite quantity of tartaric acid, and upon this 
the permanganate solution, which was approximately 
twentieth normal, was standardised. Sulphuric acid was 
of course added before titrating. The colour changes 
were rather slower than with oxalic acid, and required a 
somewhat higher temperature. They were also possibly 
a trifle less delicate, but still fairly concordant results were 
easily obtained. 

Having standardised the permanganate solution, it was 
used for estimating the percentage of tartaric acid in 
sodium potassium tartrate, C4H4KNa064H20. The 
following was the result, reckoning the acid as C4H4C>6:— 

Percentage found.51 -63 
„ theoretical .. .. 52-48 

Error . 0-85 

As this percentage was rather roughly determined, a 
fresh experiment was made, with a new and more carefully 
Standardised permanganate solution. 

C4H406 found . 5275 
Error . 0-27 

Two sets of titrations were also made upon hydrogen 
potassium tartrate, C4H5K06- The percentages of acid, 
reckoned as C4H506, came out as follows :— 

First set .79-20 
Second set.78-88 
Theory.79‘25 

Tartar emetic was treated as follows :—Its solution was 
mixed with a slight excess of ammonium sulphide, and 
then acidulated with dilute sulphuric acid. By warming 
and filtration, all the antimony was thus removed, and the 
tartaric acid was left in a suitable condition to be deter¬ 
mined. The salt used, however, was found to have lost 
some of its crystalline water, so that the results were not 
comparable with theory. Other determinations are now 
in progress upon certain tartrates of antimony, and will be 
published in due time. 

The experiments upon malic acid precisely resembled 
those upon tartaric acid, and were conducted by Mr. C. S. 
Evans. As we had no definite malates at hand, a 
standardised solution of malic acid was neutralised partly 
with caustic soda and partly with ammonia. Thus solutions 
of alkaline malates were obtained containing known 
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quantities of acid. Upon titrating these solutions, it was 
found that they behaved exadtly like the acid itself. The 
ammonium malate gave 99-89 per cent of the acid known 
to be present, while the sodium salt gave 100-007 per 
cent. 

With citric acid the results are still very incomplete. 
Mr. L. R. Freeman standardised a solution of perman¬ 
ganate upon this acid, and found the final reaction to be 
fairly sharp, but very slow towards the end. This 
standard permanganate, applied to an analysis of trisodium 
citrate, gave in mean 53-36 per cent of acid, reckoned as 
C6H507. The theoretical amount should be 52-94. 
Error, 0-42. Mr. Evans attempted a repetition of these 
experiments, but, for some unknown reason, was not 
successful. 

These preliminary figures show fairly well that the per¬ 
manganate solution is suited to the titrations in question. 
The results may not be as sharp as with oxalic acid, but still 
they are fairly good. Some comparative titrations by Mr. 
Freeman show that tartaric and malic acids are oxidised 
to carbonic acid and water, while with citric acid the result 
is, of course, more complex. Although, then, it may be 
possible to standardise the permanganate upon oxalic acid 
once for all, I suspedt it is better to standardise it diredtly 
upon whichever acid is actually to be estimated. I hope 
that either Mr. Beamer or myself will be able soon to 
present some additional figures. — American Chemical 
Journal. 

ON THE SOLUBILITY OF 

TRIBASIC CALCIUM PHOSPHATE IN 

AMMONIACAL SALTS AND IN NEUTRAL 

ALKALINE SALTS, 

FROM AN ANALYTICAL AND AGRICULTURAL 

POINT OF VIEW. 

By M. A. TERREIL. 

In 1862, I published a memoir on the mineral principles 
which water removes from vegetable substances by mace¬ 
ration, infusion, and decodtion, showing that water, even 
cold, removes from such matters calcium and magnesium 
phosphates, although the solutions were perfedtly neutral. 
I have been often concerned to know what matters aid in 
dissolving these insoluble compounds. Being persuaded 
that, as regards the absorption of phosphates by plants, 
there is an important point to elucidate, and rejedting the 
idea put forward that the introduction of these phosphates 
into plants is effected by means of free carbonic or acetic 
acids, I have for some time undertaken researches on the 
alkaline salts, and on neutral organic proximate principles, 
as serving to hold in solution the insoluble phosphates, 
and in particular the phosphate of lime, and I have under¬ 
taken to determine their solvent power in this respect. 

My attention was first drawn to the ammoniacal salts 
by the following circumstance:—Wishing to determine 
the solvent power of citric acid as ammonium citrate upon 
calcium phosphate, I dissolved some of this phosphate in 
hydrochloric acid ; I added a known weight of citric acid, 
supersaturated with a slight excess of ammonia, and after 
filtering off the precipitated calcium phosphate, I deter¬ 
mined the phosphoric acid in the filtrate. On operating 
thus with equal weights of citric acid I obtained very 
different numbers, e.g., 24-7 per cent of the weight of the 
acid in one case, and 13-4 per cent in another. But as I 
had not measured the quantities of hydrochloric acid em¬ 
ployed for dissolving the phosphate, I thought these dif¬ 
ferences might depend on the solubility of the phosphates 
in all the ammoniacal salts in general. 

Setting out with this idea I began a series of experi¬ 
ments on the solvent power of the different ammoniacal 
salts for calcium phosphate, operating as follows:— 

I first prepared a very pure phosphate of lime in a gela- 
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tinous state, and I dissolved a certain quantity of this 
phosphate in a known weight of acid. I then saturated 
with ammonia till an alkaline readion was perceived. I 
filtered, washed, and in the filtrate I determined the phos¬ 
phoric acid remaining in solution as ammoniaco-magnesian 
phosphate. The lime was determined in the ordinary 
manner, the ammoniacal salts having first been expelled 
by heat. 

On operating thus, and with different weights of acid, 
there is found apparently the same coefficient of solubility 
of calcium phosphate for ioo parts of acid employed, 
showing that the more ammoniacal salt is formed the 
more calcium phosphate remains in solution. This is a 
very important fad: from an analytical point of view, and 
explains the differences noticed above as regards citric 
acid, differences which reappear, doubtless, in the com¬ 
mercial analyses of superphosphates. 

The author then gives a table of the coefficients, which 
he has found for the principal acids, converted into am¬ 
moniacal salts. These numbers, for ioo parts of acid by 
weight, range from 0-225 for acetic acid to 6*95 for 
crystalline citric acid. These numbers are rather low, in 
consequence of the solubility of the ammonium-magnesian 
phosphate in ammoniacal salts, the exad proportion of 
which the author purposes to determine. 

Calcium phosphate is also held in solution by the salts 
of potassium and sodium, but in a much less degree than 
by the ammoniacal salts. 

The author purposes extending his researches so as to 
determine the solvent influence of sugars, gums, and other 
proximate organic principles upon calcium phosphate in 
neutral solutions.—Bull, de la Soc. Chimique de Paris. 

ON DECIPIUM AND SAMARIUM. 

By M. DELAFONTAINE. 

On Odober 28, 1878, I had the honour of communicating 
to the Academy the discovery of a new metal from 
samarskite. At that time I fixed the molecular weight of de- 
cipia at about 122, and I described its absorption-spedrum. 
Since then the defedive situation of my windows and 
other material obstacles have caused me to lay spedro- 
scopic observations almost entirely aside, and I have con¬ 
fined myself to the chemical study of decipium. Without 
these difficulties the fads about to be laid down in this 
note would have occurred to me much earlier. 

On submitting to methodic washings in cold water 
those of the earthy-sodic double sulphates of samarskite 
which are the least soluble in sodium sulphate, I obtained 
separations showing that my decipia of 1878 was in reality 
a mixture of two new oxides, one of them with a molecular 
weight of about 130, the other with a molecular weight 
notably lower. The former does not appear to give an 
absorption-spedrum, whilst the second gives that which 
I described two years ago. 

No chemist has made known these fads before me. M. 
Lecoq has, indeed, subsequently announced the discovery 
of samarium, but he had in his hands merely a mixture 
like mine. I consider myself, therefore, entitled to name 
these two new elements. 

As in my memoir published in the Archives des Sciences 
Physiques et Naturelles, March, 1880, I will retain the 
name decipium for the radicle of the earth which has the 
molecular weight of about 130. In this memoir it is 
merely requisite to cancel the paragraph treating of the 
absorption-spedrum. Now, as a year ago dry decipium 
sulphate gives 61-4 per cent of earth (the mean of four 
analyses made upon quantities comprised between 2-5 and 
8 grms.), three analyses of acetate give 45-03, and two of 
formiate 63-56 per cent. The salts are colourless, and 
their solubility is identical. 

In order the better to utilise the good description of 1 
the absorption-spedrum of the other metal, published by ^ 
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M. Lecoq, I propose to transfer to it the name samarium. 
The molecular weight of samaria does not exceed 117, 
and is probably lower. In equal concentration its solution 
gives absorption-bands more intense than those of the 
original specimen of 1878, the equivalent of which was 122. 

In May, 1880, M. Marignac described two of the earths 
of samarskite, distinguishing them as Ya and Y/3. The 
latter, to which the Genevese savant attributes the equiva¬ 
lent 115, seems to me identical with samaria. As to the 
former (Ya = 120-5) if may be supposed a mixture of de¬ 
cipia and terbia. I have a few grammes of it, but its study 
is not sufficiently advanced to warrant the assertion that 
it is not a distind species.—Comptes 'Rendus. 

INDIGO, AND ITS ARTIFICIAL PRODUCTION.* 

By H. E. ROSCOE, LL.D., F.R.S., &c. 
President of the Chemical Society. 

(Continued from p. 54.) 

Step No. 3.—The next advance of importance in this 
somewhat complicated matter is the discovery by Erdmann 
and Laurent independently, that indigo on oxidation yields 
a crystalline body, which, however, possesses no colouring 
power, to which they gave the name of isatin. 

C8H5N0 + 0 = C8H5N02. 
Indigo. Isatin. 

Step No. 4.—The reverse of this adion, viz., the re- 
dudion of isatin to indigo, was accomplished by Baeyer 
and Emmerling in 1870 and 1878, by ading with phos¬ 
phorus pentachloride on isatin, and by the reducing adicn 
of ammonium sulphide on the chloride thus formed. 

Understanding now something of the strudure and of 
the relationships of the body which we wish to build up, 
let us see how this edifice has, in fad, been reared. Three 
processes have been successfully employed for carrying 
out this objed. But of these three only one is of pradical 
importance. A synthetic process may yield the wished- 
for result, but the labour incurred may be too great and 
the losses during the campaign may be too severe to render 
it possible to repeat the operation with advantage on a 
large scale. Just as it costs, at the usual rate of wages, 
more than twenty shillings to wash a sovereign’s worth of 
gold out of the Rhine sands, so that this employment is 
only carried on when all other trades fail. 

For the sake of completeness, let us, however, consider 
all three processes, although Nos. 1 and 2 are at present 
beyond the pale of pradical schemes. 

These three processes have certain points in common. 
(1) They all proceed from some compound containing the 
benzene nucleus. (2) They all start from compounds 
containing a nitrogen atom. (3) They all commence with 
an ortho-compound. 

They differ from one another, inasmuch as process No. 1 
starts from a compound containing 7 atoms of carbon 
(instead of 8), and to this, therefore, one more atom must 
be added ; process No. 2, on the other hand, starts from a 
body which contains exadly the right number (8) of carbon 
atoms ; whilst No. 3 commences with a compound in which 
9 atoms of carbon are contained, and from which, there¬ 
fore, 1 atom has to be abstraded before indigo can be 
reached. 

Process No. 1 (Kekule—Claissen and Shadwell).—So 
long ago as 1869 Kekule predided the constitution of 
isatin, and gave to it the formula which we now know that 
it possesses, viz.,— 

CO 

/ \ 
c6h4 CO. 

\ / 
NH 

* A Paper read before the Royal Institution of Great Britain, 
Friday, May 27, 1881. 
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Following up this view, Claissen and Shadwell, two of 
Kekule’s pupils, succeeded in preparing isatin, and, there¬ 
fore, now indigo, from ortho-nitro-benzoic acid. 

The following are the steps in the ascent:— 

1. Ortho-nitro-benzoic acid adted on by phosphorus 
pentachloride yields the chloride, C6H4(N02)C0C1. 

2. This latter heated with silver cyanide yields the nitril, 
C6H4(N02)C0.CN. 

3. On heating this with caustic potash it yields ortho- 
nitro-phenyl-glyoxylic acid, C6H4(N02)C0.C02H. 

4. This is converted by nascent hydrogen into the amido- 
compound, C6H4(NH2)C0.C02H. 

5. And this loses water and yields isatin.— 
C6H4NH.CO.CO. 

(Q. E. D.) 

The reasons why this process will not work on a large 
scale are patent to all those who have had even bowing 
acquaintance with such unpleasant and costly bodies as 
phosphorus pentachloride or cyanogen. 

Process No. 2.—Baeyer’s (1878) synthesis from ortho- 
nitro-phenyl-acetic acid. 

This acid can be obtained synthetically from toluol, and 
it is first converted into the amido-acid, and which, like 
several ortho-compounds, loses water, and is converted 
into a body called oxindol, from which isatin, and, there¬ 
fore, indigo, can be obtained. The precise steps to be 
followed are: — 

1. Ortho-amido-phenyl acetic yields oxindol: 

CH2C02H ch2 

CeH/7 = Csh/" ^CO + H20. 

\ \ . / 
nh2 NH 

2. This on treatment with nitrous acid yields nitros- 
oxindol: 

C(NO) 

/ \ 
c6h4 CO. 

^ NH ^ 
3. This, again, with nascent hydrogen gives amidoxindol: 

CH(NH2) 

/ 
c6h 

4\ 
/CO. 

NH 

4. Which on oxidation gives isatin : 
CO 

/ \ 
C6H4 CO. 

\ / 
CH (Q.E.D.) 

This process, the feasibility of which had also been 
foreseen by Kekule, is, however, not available as a prac¬ 
tical scheme, for various reasons. 

Process No. 3.—This may be called the manufacturing 
process, and was also proposed by Baeyer. It starts from 
cinnamic acid, a substance contained in gum benzoin, 
balsam of Peru, and some few o.her aromatic bodies. 
These sources are, however, far too expensive to render 
this acid thus obtained available for manufacturing pur¬ 
poses. But Bertagnini, in 1856, had obtained cinnamic 
acid artificially from oil of bitter almonds, and other pro¬ 
cesses for the same purpose have since been carried out. 
Of these, that most likely to be widely adopted is the fol¬ 
lowing practical modification by Dr. Caro of Mr. Perkin’s 
beautiful synthesis of cinnamic acid :— 

1. C6H5CH3+4C1 = C6H5CHC12+2HC1. 
Toluene. Benzylene Dichloride. 

2. C6H5CHCl2 + 2CH3.CO.O.Na = 
Benzylene Dichloride. Sodium Acetate. 

= C6H5CH=CH.CO.OH.+2NaCl. 
Cinnamic Acid. 

But why did Baeyer seleCt this g-carbon acid from which 
to prepare indigo ? For this he had several reasons. In 
the first place, it had long be.n known that all indigo 
compounds when heated with zinc dust yield indol, 
C8H7N, a body which stands therefore to indigo in the 
same relation as anthracen to alizarin, and Baeyer and 
Emmerling had so long ago as 1869 prepared this indol 
from ortho-nitro-cinnamic acid thus :— 

C8H6(N02)C02H = C8H7N + 02+C02. 

Secondly, the ortho-nitro-cinnamic acid required (for we 
must remember that indigo is an ortho-compound and also 
contains nitrogen) can be readily prepared from cinnamic 
acid, and this itself again can be obtained on a large scale. 
Thirdly, this acid readily parts with 1 atom of carbon, and 
thus renders possible its conversion into 8-carbon indigo. 

The next steps in the process are (3) the formation of 
ortho-nitro-cinnamic acid, (4) the conversion of this into 
its dibromide, (5) the separation from this of the two 
molecules of hydrobromic acid, giving rise to ortho-nitro- 
phenyl-propiolic acid, and (6) lastly, the conversion of this 
latter into indigo by heating its alkaline solution with 
grape sugar, xanthate of soda, or other reducing agent. 
These reactions are thus represented :— 

3. c6h5ch=chcooh c6h4(no2)ch=:ch.cooh 
Cinnamic Acid yields Ortho-nitro-cinnamic Acid. 

In this process the para-acid is also obtained, and as 
this is useless for the manufacture of indigo, it has to be 
removed. This is effeded by converting the acids into 
their ethyl-ethers, which, possessing different degrees of 
solubility, can be readily separated from one another. 

4. This is next converted into the dibromide, 

C6H4(N02)CHBr.CHBrC00H. 

5. And by careful treatment with caustic soda this 
yields ortho-nitro-phenyl-propiolic acid, thus: — 

C6H4(N02)CHBrCHBrC00H + 2Na0H = 
= C6H4(N02)C2.C00H + 2NaBr + 2H20. 

6. n[C6H4(N02)C2.C00H + H2=C8H5N0 + C02-f H2Oj. 
Ortho-nitro-phenyl-propiolic Acid. Indigotin. 

(Q.E.D.) 

The last of these reactions is in reality not so simple as 
the equation indicates. For only about 40 per cent of 
indigo is obtained, whereas according to theory 68 per 
cent should result. Indeed, although, as we have seen, 
indigo can he prepared by these three methods, chemists 
are as yet in doubt as to its molecular weight, the proba¬ 
bility being that the molecule of indigo contains twice 
16 atoms of carbon, or has the formula 4(C8H5NO) or 
C32H20N404. Still it must be remembered that according 
to Sommaruga the vapour-density of indigo is 9'45, a 
number corresponding to the simpler formula Ci6HioN202. 

The artificial production of indigo may even now be 
said to be within reasonable distance of commercial suc¬ 
cess, for the ortho-nitro-phenyl-propiolic acid, the colourless 
substance which on treatment with a reducing agent yields 
indigo-blue, is already in the hands of the Manchester 
calico printers, and is furnished by the Baden Company 
for alkali and aniline colours at the price of 6s. per lb. for 
a paste containing 25 per cent of the dry acid. 

With regard to the nature of the competition between 
the artificial and the natural colouring matters it is neces¬ 
sary to say a few words. In the first place, the present 
price at which the manufacturers are able to sell their 
propiolic acid is 50s. per kilo. But 100 parts of this can 
only yield, according to theory, 68’58 parts of indigo-blue, 
so that the price of the artificial (being 73s. per kilo.) is 
more than twice that of the pure natural colour. Hence* 
competition with the natural dyestuff is not to be thought 
of until the makers can reduce the price of dry propiolic 
acid to 20s. per kilo., and also obtain a theoretical yield 
from their acid. This may, or it may not, be some day 
accomplished, but at present it will not pay to produce 
indigo from nitro-phenyl-propiolic acid. Nevertheless, a 
large field lies open in the immediate future for turning 
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Baeyer’s discovery to practical account. It is well-known 
that a great loss of colouring matter occurs in all the 
processes now in use for either dyeing or printing with 
indigo. It has already been stated that a large percentage 
of indigo is lost in the “ cold vats ” in the sediment. 
Another portion is washed off and wasted after the numer¬ 
ous dippings, whilst in order to produce a pattern much 
indigo must be destroyed before it has entered into the 
fibre of the cloth. Moreover, the back of the piece is use¬ 
lessly loaded with colour. In the processes of printing 
with indigo the losses are as great, or even greater, and, in 
addition, such considerable difficulties are met with that 
only a few firms (Potter, Grafton in Manchester, and 
Schlieper in Elberfeld) have been successful in this pro¬ 
cess. But a still more important fail remains, that no 
printing process exists in which indigo can be in combina¬ 
tion with other colours in the ordinary way, or without 
requiring some special mode of fixing after printing. 
Hence it is clear that the weak points of natural indigo 
lie in the absence of any good process for utilising the 
whole of its colouring matter, and in the impossibility, or 
at any rate great difficulty, of employing it in the ordinary 
madder styles of calico printing. Such were the reasons 
which induced the patentees to believe that although the 
artificial dye cannot be made at a price to compete with 
natural indigo for use in the ordinary dye-beck, it can even 
now be very largely used for styles to which the ordinary 
dyestuff is inapplicable. 

To begin with, Baeyer employed (Patent 1177) grape- 
sugar as a reducing agent. The reduction in this case 
does not take place in the cold, and even on long standing 
only small traces of indigo are formed, but if heated to 70° 
or upwards the change takes place. Unfortunately this 
production of indigo-blue is rapidly followed by its reduc¬ 
tion to indigo-white, and it is somewhat difficult in practice 
to stop the reaction at the right moment. But “ necessity 
is the mother of invention,” and Dr. Caro, of Mannheim, 
to whom the speaker is greatly indebted for much of the 
above information, found that sodium xanthate is free 
from many of the objections inherent to the glucose reduc¬ 
tion process, inasmuch as the reaction then goes on in the 
cold. Moreover, he finds that the redisomeride of indigo- 
blue, Indirubin, which possesses a splendid red colour, 
also occurring in natural indigo, but whose tinctorial power 
is less than that of the blue, is produced in less quantity 
in this case than when glucose is employed. On this 
cloth alumina and iron mordants may be printed, and this 
afterwards dyed in alizarin, &c., or this colouring matter 
may also be printed on the cloth and the colour fixed by 
moderate steaming without damage to the indigo-blue. 
This process is now in aCtual use by printers both in 
England and on the Continent, so that, thanks especially 
to the talent and energy of Dr. Caro, Baeyer’s discovery 
has been practically applied within the short space of 
twelve months of its conception. Operations on a manu¬ 
facturing scale have been successfully carried on in the 
Baden Soda and Aniline Works at Ludwigshafen for the 
last two months, and the directors see no reason why they 
should not be able to supply any demand, however great, 
which may be made for ortho-nitro-phenyl-propiolic acid. 

The proper way of looking at this question at present is, 
therefore, to consider ortho-nitro-phenyl-propiolic acid and 
indigo as two distinct products not comparable with each 
other, inasmuch as the one can be put to uses for which 
the other is unfitted, and there is surely scope enough for 
both. Still, looking at the improvements which will 
every day be made in the manufacturing details, he must 
be a bold man who would assert the impossibility of com¬ 
petition with indigo in all its applications. For we must 
remember that we are only at the beginning of these 
researches in the indigo field. Baeyer and other workers 
will not stay their hands, and possibly other colouring 
matters of equal intensity and of equal stability to indigo 
may be obtained from other as yet unknown or unrecog¬ 
nised sources, and it is not improbable that these may 
urn out to be more formidable competitors in the race 
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with natural indigo than ortho-nitro-phenyl-propiolic 
acid. 

Looking at this question of the possible competition of 
artificial with the natural indigo from another point of 
view, it must, on the other hand, be borne in mind that 
the present mode of manufacturing indigo from the plant 
is extremely rude and imperfect, and that by an improved 
and more careful carrying out of the process great 
saving in colouring matter may be effected, so that it may 
prove possible to produce a purer article at a lower price, 
and thus to counterbalance the production of the artificial 
material. 

(To be continued.) 

NOTICES OF BOOKS. 

The Chemistry of the Farm. By R. Warington, F.C.S. 
London : Bradbury, Agnew, and Co. 

The author of this work gives as a special reason for its 
appearance “ the scarcity of books on farm chemistry in 
the English language.” He considers that we have no 
text-books in which “ the present aspects of the science are 
at all adequately represented.” 

We cannot entirely accept Mr. Warington’s contention. 
We will admit that the agricultural treatises of Davy, and 
even of Liebig, are now no longer of special use to the 
student, what in them was of value having been repro¬ 
duced in later works. But an edition of Prof. Johnston’s 
“Agricultural Chemistry,” brought down to the present 
state of knowledge, has appeared at no very remote date. 
We find also that our author has forgotten the existence 
of a book by M. Ville, embodying the results of a long 
series of important experiments. This omission is the 
more striking, as the work in question has appeared in an 
English version. 

Still we cheerfully admit that manuals of agricultural 
chemistry have not yet, like elementary treatises on general 
chemistry, multiplied to such an extent as to become little 
short of a nuisance. 

The work before us is of such a nature that it might 
perhaps claim the title “ The Physiology of the Farm ” 
quite as legitimately as that which it actually bears. 
Agriculture, however, is undoubtedly based upon physio¬ 
logy not less than upon chemistry in the true sense of the 
term. 

One of the first points which strike us on a close exa¬ 
mination of Mr. Warington’s treatise is a tendency to 
repetition. Thus, on page 4 we read that plants obtain 
“ through the instrumentality of their leaves the whole, or 
nearly the whole, of their carbon, with probably small 
quantities of nitrogen and water.” On page 6 it is again 
stated that “ plants are apparently capable of absorbing a 
small quantity of ammonia through their leaves and on 
page 13 we are told “ that the ammonia of the air is 
direCtly absorbed by plants to a very small extent.” In 
one passage the reader learns (page 8) that “ most plants 
are unable to assimilate the nitrogenous humus contained 
in soil,” whilst on page 17—possibly with a view to the 
old saying, Repetitio mater est studiorum—comes the very 
similar proposition, “The nitrogen contained in humus is 
not in a condition to serve as a general plant food.” 

Silica was till lately considered as an essential portion 
of the food of cereals, and indeed of grasses generally, 
foriping the beautiful surface-glaze which was supposed 
needful for the stability of the stems. In four distinct 
passages the author more or less explicitly shows that it 
is non-essential, and that the silicated glaze aforesaid is a 
mere excretion. Further instances of similar repetitions 
might be given if at all necessary. 

On page 10 we find the assertion that certain seeds, 
such as linseed, “ contain no starch, but in its place a 
large quantity of fat.” The presence of fat in linseed is 
of course very evident, but on referring to published ana- 
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lyses, both of the crude seed and of the cake after expres¬ 
sion, we find that a small quantity of starch is present. 

“ Phosphoric acid, potash, and ammonia,” we read, 
“ are very rarely found in drainage water.” Some good 
authorities on the analysis of waters maintain that phos¬ 
phoric acid is almost universally deteded where carefully 
sought for. But, leaving this point aside, the absence of 
ammonia in drainage-water is due not so much to its 
retention in the soil as to its conversion into nitrates. 

As exceedingly valuable we must call attention to certain 
ideas on the charaderistics of crops which the author 
ascribes to Mr. Lawes. This distinguished experimentalist 
points out that the adive growth of the cereals extending 
only to the end of June places these crops at a dis¬ 
advantage as far as the supply of nitrogen from nitrates 
present in the soil is concerned. The nitrates formed in 
the soil during the foregoing season are generally washed 
away by the winter rains before the adive growth of the 
corn commences, and by the time nitrification is well 
resumed in the summer cereal crops are too mature to 
appropriate fresh supplies of nitrogen. Hence continuous 
wheat crops impoverish the soil in nitrogen to a greater 
extent than by the quantity adually assimilated by the 
plant. On the other hand, green crops which continue 
growing into the autumn utilise the nitrates formed during 
the summer, and do not leave it to be washed away. 

This work contains much valuable instrudion, and if 
freed from repetitions such as we have pointed out, and 
from an occasional ambiguity of expression, would prove 
very useful. 

The Harrogate Waters : Data, Chemical and Therapeuti¬ 
cal, with Notes on the Climate of Harrogate. By G. 
Oliver, M.D. London : H. K. Lewis. 

There are many persons who consider the benefits of 
leaving town during the summer to consist, not so much 
in a temporary relief from the noise and worry of their 
ordinary life, as in a “ change of air.” Accordingly, they 
seled their resorts, not so much on account of varied and 
piduresque scenery, as in accordance with some trifling 
difference of climate, such as temperature, atmospheric 
moisture, &c , or with a trifling difference in the death 
rate. Among the peculiarities of Harrogate we find here 
enumerated the absence of forests. If this feature is an 
advantage at all it is one common to at least nine-tenths 
of the surface or the British Islands. We cannot help 
remarking that, in warmer climates at least, the extirpa¬ 
tion of the forests has proved by no means conducive to 
health, and that replanting has been advocated no less on 
sanitary than on agricultural grounds. 

Mineral waters are found in this breezy—or as some 
persons would call it, bleak and bare—distrid in consider¬ 
able variety. There are pure sulphur waters, saline sul¬ 
phur waters, pure chalybeates, saline chalybeates, and 
sulphuretted chalybeates. A feature, by no means com¬ 
mon, is the presence of barium and strontium chlorides. 
According to Prof. Thorpe—an unimpeachable authority— 
no mineral springs, either in this country or on the 
Continent, contain so large a proportion of this substance 
as the Harogate waters. He found in the “ Old Sulphur 
Spring,” in 1875, no less than 0-820 gr. barium chloride 
per pint. He considers that the proportion of this salt is 
increasing, and in view of its well-known therapeutic 
adivity, recommends that the proportion should be from 
time to time re-determined. The largest amount of 
strontium chloride, 0-418 gr. per pint, is in the “ Strong 
Montpellier Spring.” As a matter of course, soluble sul¬ 
phates are absent. The calcium salts present are the 
carbonate, and especially the chloride. But the total 
average of lime in the Harrogate aperient waters is only 
9 per cent as against 21 per cent in the Kissengen springs. 
In none of the Harrogate waters are sulphates—especially 
calcium sulphate, which the author pronounces indigestible 
and constipating—present in more than a mere trace. 

The sulphur present exists in combination with hydro- 
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gen and with sodium. With the sole exception of Challes, 
the “ Strong Sulphur” contains more sodium sulphide 
than exists in any known water. 

Iodine and bromine have been discovered by Prof. 
Thorpe in the “ Old Sulphur Spring,” the former in the 
proportion of 0-0146 and the latter 0-2805 in to,000 parts. 
Chloride of manganese has also been deteded in one of 
the chalybeate wells. Arsenic is not recorded as occurring 
in any of the waters. 

Into the second portion of the work, the therapeutic 
examination of the Harrogate Springs, it is not our pro¬ 
vince to enter. It may, however, be fairly asked whether 
the large importation of foreign mineral waters which the 
turn of fashion and a course of diligent advertising have 
brought about is really essential ? 

CORRESPONDENCE. 

ON A NEW METHOD FOR THE ESTIMATION 

OF NITRATES IN POTABLE WATERS. 

To the Editor of the Chemical News. 

Sir,—Allow me to inform Mr. West Knights that his 
process for the estimation of nitrates is not the only one 
that has been devised for the estimation of nitric acid based 
on the brucine readion, and that his statement—viz., such 
a process has never been given—is very premature. Mr. 
Knights will also find that his standard red solutionis 
liable to decompose if it does not contain alcohol ; it also 
requires to be kept from the light.—I am, &c., 

William Johnstone. 
King’s Lynn, July 29, 1881. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ol temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hchdomadaires des Seances, de V Academie 
des Sciences. No. 26, June 27, 1881. 

Use of Liquid Prisms in Direcd Vision Spectro¬ 
scope.—C. V. Zenger.—The author employs a mixture of 
anethol and benzol. Its absolute dispersion is 3-7 times 
that of quartz. 

Photography of Colours by Dyeing Layers of 
Coagulated Albumen.—C. Cros and J. Carpentier.— 
The authors submitted to the Academy two photographic 
proofs of a painting in water colours, along with the 
original, showing the exad reprodudion of the details and 
colours. Three photographs of the objed are taken re- 
spedively through liquid screens of an orange, a green, 
and a violet colour. For the image obtained through the 
green screen there is employed a red colour bath, for that 
produced through the orange screen a blue, and for the 
image of the violet screen a yellow bath. In this process 
there is not a dired photographic reprodudion of images 
with the natural colours of the bodies. 

Silicium.—P. Schutzenberger and A. Colson.—Crystal¬ 
line silicium heated almost to whiteness in an atmosphere 
of carbonic acid absorbs this gas rapidly, and is ultimately 
converted into a greenish white mass. On being freed 
from unchanged silicium by treatment at a boil with 
moderately concentrated potassa lye, the residue is found 
partially soluble in hydrofluoric acid, which dissolves 
silica and leaves a residue, which, when washed and dried, 
is a greenish powder, not attacked by boiling alkaline lyes 
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or by acids, including the hydrofluoric. If heated ta 
redness in a current of oxygen it is little modified, and 
yields carbonic acid, corresponding only to 2 or 3 percent 
of carbon. But if heated to dull redness with lead chro¬ 
mate and litharge it becomes incandescent, and evolves 
notable quantities of carbonic acid. On analysis it is 
found to contain 2i’4 per cent of carbon. The silicium 
nitride of Woehler contains also carbon. Hence the 
authors admit the existence of a tetratomic radicle, carbo- 
silicium, which, like carbon, yields a binoxide and a nitride. 
On heating the product of the addon of dry ammonia upon 
silicium chloride in a current of hydrogen, the authors 
obtained a white powder, SijNgCla. If this powder is 
heated to redness in a current of ammonia it loses all its 
chlorine in the form of hydrochloric acid, and leaves a 
residue, Si2N3. 

A Cyanic Ether of Borneol.—A. Haller.—If melted 
with potassa the borneol cyanate is decomposed, yielding 
camphol, potassium carbonate, and ammonia. Its solu¬ 
tion in absolute alcohol, heated with potassa, yields on 
cooling potassium cyanate. If heated to 200° to 210° it 
is split up into borneol and cyanuric acid. 

Part Played by Phosphoric Acid in Volcanic Soils. 
—L. Ricciardi.—A reply to a memoir presented to the 
Academy by M. de Gasparin, June 6th. 

Bulletin de la Societe Chimique de Paris', 
No. 4, February 20, 1881. 

Potassium and Ammonium Tetra-chromates.—G. 
Wyrouboff.—The author shows that the potassium nitro- 
bichromate and nitro-trichromate of Darmstredter are in 
reality one and the same compound, a potassium tetra- 
chromate. 

Russian Chemical Society.—Session May 1/12, 1880. 
—The Secretary read an obituary notice of M. Wischne. 
gradsky. 

M. Louguinine communicated the continuation of his 
researches on the combustion-heats of organic compounds, 
and especially of isomeric bodies. He has particularly 
studied the amylic alcohol of fermentation, dimethyl- 
ethyl carbinol, and cenanthol. 

M. Potilitzine gave an account of his investigations on 
the displacement of the chlorine in potassium chloride by 
bromine in an atmosphere of nitrogen. With reference to 
the memoir of M. Berthelot on the same subject (Comptes 
Rendus, go, p. 893), he considers that the displacement of 
chlorine by bromine cannot be ascribed to any fortuitous 
cause whatever, and that its reason must be sought in the 
very nature of the reacting bodies, 

M. Almedingen communicated an analysis of stibine 
found in the distridt of Birsk. 

MM. Beilstein and Jawein indicated a method of deter¬ 
mining zinc and zinc powder, based upon the determina¬ 
tion of the hydrogen evolved when the metal is dissolved 
in hydrochloric acid. 

M. Beilstein presented some observations on the pro¬ 
perties of platinum crucibles. 

M. Sokoloff described the result of the analysis of the 
mineral waters of Staraja-Roussa. 

M. Orloff sent in a memoir on the determination of 
mercury in the bodies of animals poisoned with corrosive 
sublimate. 

M. Mokoonsoff gave in researches on the determination 
of arsenic in animals which had been submitted to sudden 
or slow poisoning. 

M. Bartholomeeff sent in a paper on the comparison of 
the process of MM. Woehler and Siebold for the destruc¬ 
tion of organic tissues with the process of Fresenius and 
Babo when it is required to determine antimony in a 
poisoned animal. 

M. Konowaloft on causing nitric acid of sp. gr. 1*3 to 
read upon iso-tributylene, obtained a body which, on re¬ 
duction, furnished an amine. 

Zi_ 
M. Kajander has studied the speed of the dissolution o* 

magnesium in acids. 
M. Chrapowicki presented to the Society the crystals of 

a new saturated hydrocarbon obtained by causing metallic 
sodium to read upon an ethereal solution of the iodide of 
tertiary butyl. 

M. Lwow treated on the influence of iodine, water, car¬ 
bonic acid, and some other bodies on the polymerisation 
of vinyl bromide exposed to light. 

The same author gave an account of the aCtion of 
chlorine and bromine on two isomeric quintanes, tetra- 
methyl-formen, and dimethyl-ethyl-formen. To take date 
he also announced that he had obtained an amylen 
bromide, boiling at no0 to 115®. 

M. Lagermark explained the principal results of re¬ 
searches on tetrolic acid. 

M. Flavitzky announced that commercial oil of citron 
contains, along with dextro-rotatory terebenthen, more 
than 10 per cent of a Irevo-rotatory terebenthen. 

Red Dyeing with Artificial Alizarin.—M. Maurice 
Prud'Homme.—Inserted at length. 

Die Chemische Industrie. 
No. 1, January, 1881. 

Determination of Potassium Sulphate in Kainite. 
—Dr, H. Precht.—The author proposes an indirect method, 
useful in all cases, where time is an objed. He finds that 
for an increase of 1 per cent chlorine there is a decrease 
of 076 per cent potassium sulphate. He dissolves 10 grms. 
finely ground kainite in 500 c.c. of water, and titrates 
20 c.c. of the unfiltered solution with decinormal silver 
nitrate. If 24 c.c. of the solution are consumed the 
sodium chloride present is I5'i7 per cent, and the potas¬ 
sium sulphate 2CC33. If the c.c. of silver solution taken 
rise to 34, the sodium chloride is 3472, whilst the potas¬ 
sium sulphate falls to 2272 per cent. 

No. 2, February, 1881. 

Certain New Products of the Alkali Manufacture- 
—Dr. Rammelsberg.—Certain colourless crystals obtained 
from the so-called red liquor have the same composition 
as crystals formed by treating disodium phosphate and 
caustic soda with sodium fluoride, and may be represented 
as NaF + 2Na3P04. The red vanadiferous crystals dis¬ 
solve in water without colour, depositing a little iron sul¬ 
phide. The solution gives with salts of silver a yellow 
precipitate containing phosphorus and vanadium, traces 
of chlorine and sulphur, carbonic acid, fluorine, and silica. 
The presence of phosphorus, vanadium, and fluorine in 
black-ash is due to the lime-stone and coal, and to the 
bricks of which the furnace is constructed. The clay used 
for fire-bricks often contains vanadium. In a second com¬ 
munication, Dr. Rammelsberg describes artificial Gay- 
Lussite, Na2C03 + CaC03 + 5 aq., produced in the car¬ 
bonating towers. These crystals are produced when a 
large excess of lime is used in the manufacture of alkali. 
—Monathsber, d. Konig. Acad. Wissen. Berlin. 

No. 3, March, 1881. 

Loss of Soda in the Alkali Manufacture.—Dr. C. 
Reidemeister.—This paper treats mainly on the formation 
of sodium-calcium carbonate (artificial Gay-Lussite). The 
author concludes that the temperature at which sodium 
carbonate is formed in the Leblanc process is rather below 
the point at which calcium carbonate and sodium car¬ 
bonate melt together. 

Archives Neerlandaises des Sciences Exactes et Naturelles. 
Tome xv., Livraison jme. 

This number contains no chemical or physical matter. 

Tome xv., Livraison 4me. 

The Composition of the Hydrates of Stannic, 
Manganic, and Silicic Oxides.—J. M. Van Bemmelen. 
—The author undertakes to show that the composition of 
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these compounds depends, first, on the degree of mois¬ 
ture and on the temperature of the ambient medium, and 
consequently on their own vapour-tension at each tem¬ 
perature, and, secondly, on their molecular state, ordinarily 
termed their allotropic state or condition. He shows that 
the composition of mela-stannic and stannic acids is not 
constant, even under ordinary circumstances. Silicic acid 
retains water with less force than stannic acid. M. Van 
Bemmelen thinks that of the maximum quantity 
of water which an oxide can retain at a given 
temperature different portions are fixed with a different 
force. In a dry medium the portion combined with a 
greater force is retained, whilst a portion united by a 
feebler force escapes. The case may occur that the 
number of molecules of an oxide is greater than that of 
the molecules of water retained. The water linked with 
less force is anew absorbed in the moist medium, and an 
equilibrium is established, when in a unit of time as many 
molecules enter ns are given off. To each temperature 
there must correspond for each degree of moisture in the 
medium a different state of equilibrium, that is, a different 
composition of the hydrate. The connexion is conse¬ 
quently a phenomenon of dissociation. At each tempera¬ 
ture and at each degree of humidity the hydrates of stannic 
and manganic oxides and silicic acid have a given disso¬ 
ciation-tension. 

Tome xv., Livraison 5me. 

Combinations of Certain Solid Hydrates of Dioxides 
with Acids, Salts, and Alkalies.—J. M. Van Bemmelen. 
-—The author seeks to demonstrate that certain pheno¬ 
mena are wrongly excluded from the domain of chemistry 
properly so-called and spoken of as cases of adhesion, 
absorption, retention, &c. A series of experiments on 
the behaviour of the amorphous hydrates of oxides with 
solutions of salts, acids, and alkalies has led him to con¬ 
clude that the bulk of such phenomena enter into the 
general class of phenomena presented by feeble chemical 
combinations, and that these apparently irregular fadts 
are governed by constant laws. The starting point for 
these researches was furnished by the results of a former 
investigation on the absorptive power of vegetable mould 
and silicic acid upon solutions of salts. If in such pheno¬ 
mena feeble chemical affinity is concerned, we shall find 
that the ultimate result will vary according to the relative 
proportions of silicic acid and of dissolved matter, and 
according to the concentration of the liquid. Other amor¬ 
phous hydrates, e.g., those of the oxides of tin, manganese, 
aluminium, iron, titanium, &c., will behave in an analo¬ 
gous manner. On comparing together various hydrates 
of oxides, or various modifications of one and the same 
hydrate, the phenomena of absorption will be found more 
pronounced in some than in others ; transitions will be 
discovered between these phenomena and those of ordinary 
chemical combination, and other acids, bases, or salts may 
he substituted for the acids, bases, or salts absorbed. All | 
these deductions, the author shows, have been confirmed 
by experiment. 

Bulletin de la Societe d' Encouragement pour VIndustrie 
Nationale. January, 1881. 

Process of M. Baeyer for the Artificial Pieparation 
of Indigotin.—M. Rosenstiehl.—After giving an account 
of the researches of Baeyer, the author stated that by 
means of ortho-nitro-phenyl-propiolic ac:d indigotin may 
be formed directly upon the tissue. He produced a piece 
of calico Upon which had been printed a mixture of gum- 
water, containing the above-mentioned acid along with 
carbonate of soda and glucose. The design is scarcely 
visible at first, all the substances being colourless. But 
if the cloth is exposed for two minutes to a temperature 
bordering upon ioo°, the design appears, and the forma¬ 
tion of indigotin is so plentiful that the colour appears 
black. Washing with water removes the soluble matter, 
and indigo-blue becomes visible with all its characters, 
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and is intimately fixed upon the fibre. This formation, so 
neat and rapid, is of undoubted interest in tissue-printing. 
Many attempts have lately been made to introduce 
indigo-blue in the composition of polychromic designs in 
fast colours, but the effects obtained have not been quite 
satisfactory. Possibly Baeyer’s process may effect the 
solution of the question. The phenyl group contained in 
indigotin admits of numerous substitutions without the 
molecule losing its property of being a colouring-matter. 

February, 1881. 

Report delivered by M. Aime Girard on Behalf of 
the Committee of Chemical Arts on the Machines 
for Casting Candles, Invented by M. Paul Morase.— 
—This invention, though relating to one of the chemical 
arts, is of a purely mechanical nature. 

Report given in by M. Troost on Behalf of the 
Committee of Chemical Arts on the Process for the 
Manufacture of Vinegar, Imported into France by 
M. Barbe.—The process is a modification of the “quick 
vinegar process ” used in Germany. A number of casks 
containing beech-wood shavings and a mixture of alcohol, 
water, and the produdt of the fermentation of sugar-cane 
treacle are made to revolve horizontally six times daily. 

March, 1881. 

This number contains no chemical matter. 

Vcrhandlungen des Vereins zur Beforderung des 
Gewerbfleisses. February, 1881. 

This number, as usual, contains no chemical matter. 

April, 1881. 

Appreciation of Patents Granted in Germany 
(XIII., Class 22, Tar Colours).—Dr. W. Weyl, of the 
German Patent Office.—A very interesting essay, the re¬ 
production of which is, as usual, expressly prohibited. 

Decree of the Ministry on the Method of Writing 
Numbers.—It is formally decreed that the comma is to 
be exclusively used as a decimal-point. 

May, 1881. 

Spontaneous Oxidation of Manganous Hydroxide, 
with especial Reference to Weldon’s Process for the 
Regeneration of Manganese.—Jul. Post.—Reproduc¬ 
tion prohibited, as usual. 

Le Genie Civil. 
Tome i, No. 7, February 1, 1881. 

The Use of Nitrous Sulphuric Acid in the Dis¬ 
infection of Gases.—P. P. Deherain.—This process, 
devised by MM. Girard and Babst for the utilisation of 
chamber crystals, has been already noticed. 

No. 9, March 1, 1881. 

Cremation.— Dr.de Pietra Santa. — An account is 
given of experiments performed with the furnace of Cadet, 
that of Muller and Fichet, and that of M. de Lagenardiere. 
In Italy cremation appears to have made very consider¬ 
able progress. 

NOTES AND QUERIES. 

*,* Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the means 
of transmitting merely private information, or such trade notices 
as should legitimately come in the advertising columns. 

Soft Soap.—Can any of your readers inform me whether soda-ash 
is now used instead of potash in making soft soap, and if so, how the 
soda-ash lees are prepared?—A Reader. 

Soap Making.—If not troubling you too much, I will inquire 
through your valuable paper the method of separating the resin 
from the fat in commercial soaps, also how to estimate the amount of 
resin which invariably exists in commercial soaps.—J. R. 

Chemical Notices from Foreign Sources. 
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ON A CURIOUS ACTINIC PHENOMENON. 

(Second Note.) 

AND ON THE QUESTION OF THE PRESENCE 

OF A NEW METALLIC ELEMENT IN 

COMMERCIAL ZINC. 

By Dr. T. L. PHIPSON, F.C.S., &c. 

In my first communication on this subject (Chemical 
News, vol. xliii., p. 283) I endeavoured from the results of 
a certain number of observations to give an explanation 
of it. I have now satisfied myself that the darkening of 
the white zinc pigment under the influence of light is 
really due to reduction, and that it returns to its former 
white colour, when placed in the dark, by a process of 
oxidation. 

A certain quantity of the white substance is spread as 
thinly as possible over a flat surface and exposed to the 
morning sun. In about twenty minutes it has changed 
from pure white to a much darker tint, and in two hours 
it is as dark as slate. In this state it is scraped off, and 
placed in a very small hermetically sealed bottle, which is 
removed to a dark place. Half of the darkened specimen 
is also placed in the dark, but unprotected from the air. 
The latter, sooner or later, becomes quite white, whilst 
that which is enclosed remains a dark slate colour. When 
air is allowed access to the little bottle its contents gradu¬ 
ally assume a white colour also. 

This proves conclusively that by exposure to the sun¬ 
light a reduction occurs, which is changed into oxidation 
as soon as the product is placed in the dark. The question 
now remains : What is the substance present in the white 
zinc pigment which causes this phenomenon ? In endea¬ 
vouring to answer this question 1 must observe that— 

(1.) The substance is originally quite white. 
(2.) It is changed under the influence of sunlight, first, 

to a light fawn colour, which soon darkens, and gradually 
acquires a dark slate colour. 

(3.) This effeCt is hindered to a very great extent by 
covering the white pigment with a piece of glass, so much 
so that photographs can be produced readily by the presence 
of this transparent medium. This action of glass is very 
remarkable : the light of day which filters through the 
windows of the laboratory is not capable of darkening the 
pigment after an exposure of eight months—the dis¬ 
colouration is only slight—it is necessary to place the 
white substance outside the window in order to observe 
the aCtion of light upon it. A piece of glass placed 
direCtly upon a thin layer cf the white substance cuts off 
the action of light almost as effectually as an opaque 
piece of cardboard. Vapour of water and atmospheric 
air aft in the same manner as glass. Thus the aCtinic 
aCtion is much less energetic in the afternoon when the 
sun is nearing the horizon than in the morning, and it is 
also less developed when the wet and dry thermometers 
register near together. 

(4.) The phenomenon is due to a reduction which, 
when the substance is removed to the dark, becomes an 
oxidation, and the pigment is then restored to its original 
whiteness. 

(5.) Pyrogallic acid facilitates the reduction (and causes 
it to proceed to a certain extent under glass), and when 
employed in rather large quantity makes the dark colour 
produced permanent for a length of time in the dark. 

(6.) The dark produCt is soluble in acetic acid, which 
allows it to be separated from the sulphide of zinc. Pre¬ 
cipitated from this solution by sulphide of ammonium 

1L 
(after neutralisation) it forms a dark green precipitate, 
which on gradual oxidation becomes white, and gives the 
reactions of zinc and iron. 

(7.) The original white pigment allowed to remain for 
two days and nights in a large excess of acetic acid (which 
dissolves out the oxide of zinc, &c.), and the residue being 
well washed on a filter, this residue, when exposed to sun¬ 
light, also darkens; so that acetic acid does not, previous 
to the aCtion of light, dissolve the substance which is 
affected by this aCtion (and this points to sulphide of zinc 
itself as being the substance affeCted). 

The constant presence of minute quantities of iron in 
the numerous samples of these white pigments which I 
have examined led me to believe that the dark slate- 
coloured product obtained by exposure to sunlight was 
owing to the production of a sulphide of iron, or to some 
compound sulphide of iron, zinc, and barium, as men¬ 
tioned in my first note. In order to decide this point if 
possible, I took a specimen of the pigment which contained 
very little iron, and by exposing it over and over again to 
the alternate aCtion of sunlight (reduction) and darkness 
(oxidation)—renewing the surface after each experiment— 
I hoped to oxidise the iron completely, so that a moment 
would arrive when the pigment would no longer darken on 
exposure to the light. But although this experiment was 
continued on a very thin layer of substance for more than 
a week, the newly exposed surfaces continued to darken 
as at first. It appears probable, then, that the minute 
quantities of iron present are not the cause of the pheno¬ 
menon. 

Now, as to the question of the presence of a new 
metallic element (ACtinium) in this white pigment, let us 
see how far the observations already made authorise the 
assumption of its existence. The pigment consists of 
sulphide of zinc containing more or less oxide of zinc, 
together with traces or minute quantities of several im¬ 
purities (iron, manganese, lead, barium—soluble in acids 
—calcium, sodium, arsenic, and indium), and mechanically 
mixed with a large amount of sulphate of baryta. We 
know that the mineral sulphide, Blende, is sometimes 
more or less fawn-coloured, and sometimes quite black 
(“Blackjack” of the Cornish miners), although it gives 
a whitish powder; in fad, that it is found with all the 
gradients of colour through which my specimens of pig¬ 
ment pass under the influence of sunlight. Hence, what¬ 
ever causes the produdion of colour in this adinic pheno¬ 
menon is very probably present in the natural mineral. 
We are also aware that Berzelius and some other che¬ 
mists admit the existence of a suboxide of zinc of a dark 
grey colour, and it is possible that the suboxide, or a cor¬ 
responding subsulphide, may be produced by the adion of 
light on this mixture of substances. Again, there have 
been discovered of late years in zinc ores, besides cadmium 
and manganese, two new metallic elements, indium and 
gallium, the adinic properties of whose compounds have 
not hitherto been examined. Finally, it is by no means 
impossible that a new metallic element, Adinium, may te 
present in the specimens of white zinc examined by me, 
and account for the singular adinic phenomenon. 

These few considerations will give some idea of the 
difficulties which surround the subjed. The problem can¬ 
not be solved without the aid of a much larger number of 
observations than I have hitherto been able to make. 

PS.—1 have perused two short notes recently communi¬ 
cated to this journal by Mr. Orr and Mr. Crawley upon the 
subjed of my first communication, but these gentlemen 
do not appear to have the slightest idea of the cause of 
the phenomenon under consideration. 

Influence of Alcohol upon the Transformation of 
the Albumenoids.—J. Munk.—Small doses of alcohol 
decrease the decomposition of the albumenoids in the 
organism, but large stupefying quantities have the opposite 
effed,—Chan. Zeitung, iv., 20. 

Curious Actinic Phenomenon. 
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INDIGO, AND ITS ARTIFICIAL PRODUCTION * 

By H. E. ROSCOE, LL.D., F.R.S., &c. 
President of the Chemical Society. 

(Concluded from p. 69.) 

The following are the directions issued by the patentees 
to calico printers for using the new colour 

Printing with Artificial Indigo. 

No. x.— On Unprepared Cloth. 

Standard— Take 4 lbs. propiolic acid paste (equal 
to 1 lb. dry acid), and 1 lb. borax finely powdered; 
mix well. The mixture first becomes fluid and at last 
turns stiff. Then add 3 quarts white starch thickening 
(wheat starch), mix well, and strain. 

Printing Colour.—Take the above standard and dissolve 
in it immediately before printing lbs. xanthate of soda, 
stir well, and ready for use. 

For lighter shades reduce the above printing colour with 
the following:—In 1 gallon white starch paste dissolve 
1 lb. xanthate of soda. 

Directions for Use.—Print and dry as usual. The pieces 
ought not to be placed in immediate contact with drying 
cylinders, or otherwise be subjected to heat above ioo° C. 
The indigo-blue is best developed by allowing the printed 
goods to remain in a dry atmosphere and at an ordinary 
temperature for about forty-eight hours. Damp air ought 
to be excluded as much as possible until the colour is 
fully developed. Then the pieces may be passed through 
the ageing machine, or steamed at low pressure if such 
treatment should be required for fixing any other colour 
or mordant printed along with the indigo-blue. 

After the blue is ready formed, the pieces are first 
thoroughly washed in the washing machine and then 
boiled fn the clean water, or better, in a weak solution of 
hyposulphite of soda (1 lb. to 10 gallons), and at a full 
boil for half an hour in order to volatilise the smell which 
would otherwise adhere to the goods. 

Clean in a soap-bath, at a temperature not above 40° C.; 

wash, dry, and finish. 
Observations.—Wheat starch gives the best results in 

the colour, then follows gum tragacanth. The colour is 
considerably reduced by using gum Senegal, dark British 
gum, or calcined farina as thickening materials. 

So far borax has answed best as an alkaline solvent of 
propiolic acid; it may, however, be replaced in the above 
standard by acetate of soda (from 1 to ij lbs.) or by 6 ozs. 
pearlash or soda. Any excess of caustic potash, or soda, 
destroys propiolic acid. 

The above standard keeps unchanged for any length of 
time ; it is likewise not sensibly altered by a small amount 
of xanthate of soda ; but when mixed with its full pro¬ 
portion of xanthate, as in the above printing colour, it 
gradually loses strength after several hours. 

The xanthate ought, therefore, to be mixed with the 
standard immediately before printing, and any colour 
remaining unused may then be saved by mixing with 
the same a large proportion of starch paste. 

Propiolic acid may be printed along with aniline-black, 
catechu brown and drabs, and with alumina and iron 
mordants for madder colours. 

After the indigo-blue is fully developed, the mordants 
are fixed in the ordinary manner, dyed with alizarin, 
padded with Turkey-red oil, steamed, and otherwise 

treated as usual. 
Indigo-blue, whether natural or artificial, suffers by 

prolonged steaming at high pressure. For this reason, 
only such steam colours can be associated with propiolic 
acid as may be fixed by short steaming at low pressure. 

No. II.—On Prepared Cloth (for Full Shades). 

Dissolve 2 lbs. of xanthate of soda in 1 gallon of cold 

* A Ledture delivered before the Royal Institution of Great Britain, 
Friday, May 27,1881, 

water. Pad the goods with the above ; dry, print with 
standard, and after printing follow the above treatment. 
The pieces may also be first printed with xanthate and 
then covered with standard. Alumina and iron mordants 
for madder colours may be likewise printed on cloth thus 
prepared, or printed with xanthate of soda. 

The potential importance, from a purely commercial 
point of view, of the manufacture, may be judged of by 
reference to the following statistics, showing that the 
annual value of the world’s growth of indigo is no less 
than four millions sterling. 

Estimated Yearly Average of the Production of Indigo in 
the World, taken from a Total Crop for a Period 

of Ten Years 

Pounds Weight. Pounds Sterling. 

Bengal, Tirhoot, Benares, and N.-W. India— 
8,000,000 2,000,000 

Madras and Kurpah .. .. 2,200,000 400,000 
Manilla, Java, Bombay, &c.. — 500,000 
Central America.2,250,000 600,000 
China and elsewhere, consumed in the country— 

— Say 500,000 

4,000,000 

How far the artificial will drive out the natural colour¬ 
ing-matter from the market cannot, as has been said, be 
foreseen. It is interesting, as the only instance of the 
kind on record, to cast a glance at the history of the pro¬ 
duction of the first of the artificial vegetable colouring- 
matters, alizarin. In this case the increase in the quantity 
produced since its discovery in 1869 has been enormous ; 
such indeed that the artificial colour has now entirely 
superseded the natural one, to the almost complete anni¬ 
hilation of the growth of madder root. It appears that 
whilst for the ten years immediately preceding 1869 the 
average value of the annual imports of madder-root was 
over one million sterling, the imports of the same material 
during last year (1880) amounted only to ^24,000. The 
whole difference being made up by the introduction 
artificial alizarin. In 1868, no less a quantity than 
60,000 tons of madder-root were sent into the market, 
this containing 600,000kilos.of purenatural alizarin. But 
in ten years later a quantity of artificial alizarin, more 
than equal to the above amount, was sent out from the 
various chemical factories. So that in ten years the 
artificial production had overtaken the natural growth, 
and the 300,000 or 400,000 acres of land which had 
hitherto been used for the growth of madder, can hence¬ 
forward be better employed in growing corn or other 
articles of food. According to returns, for which the 
speaker had to thank Mr. Perkin, the estimated growth of 
madder in the world previous to 1869 was go,000 tons, 01 
the average value of £45 per ton, representing a total of 
^4,050,000. 

Last year (1880) the estimated production of the artifi¬ 
cial colouring-matter was 14,000 tons, but this contains 
only 10 per cent of pure alizarin. Reckoning 1 ton of the 
artificial colouring-matter as equal to g tons of madder, 
the whole artificial product is equivalent to 126,000 tons 
of madder. The present value of these 14,000 tons of 
alizarin paste, at £122 per ton, is ^1,568,000. That of 
126,000 tons of madder at £45 is £5,670,000, or a saving 
is effected by the use of alizarin of considerably over four 
millions sterling. In other words, we get our alizarin 
dyeing done now for less than one-third of the price which 
we had to pay to have it done with madder. 

Our knowledge concerning the chemistry of alizarin has 
also proportionately increased since the above date. For 
whilst at that time only one distinCt body having the above 
composition was known, we are now acquainted with no 
less than nine out of the ten dioxy-anthraquinones whose 
existence i3 theoretically possible, according as the 
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positions of the two semi-molecules of hydroxyl are 
changed. 

Of the nine known dioxy-anthraquincnes, only one, viz., 
alizarin, or that in whicn the hydroxyls are contained in 
the position i, 2, is actually used as a colouring agent. 
Then, again, three trioxy-anthraquinones, C4H502(0H)3, 
are known. One of these is contained in madder-root, 
and has long been known as purpurin. The other trioxy- 
anthraquinones can be artificially prepared. One, termed 
anthra-purpurin, is an important colouring-matter, espe¬ 
cially valuable to Turkey-red dyers, as giving a full or 
fiery red. The other, called flavo-purpurin, gives an 
orange dye with alumina mordants. All these various 
colouring-matters can now be artificially produced, and 
by mixing these in varying proportions a far greater 
variety of tints can be obtained than was possible with 
madder alone, and thus the power of diversifying the 
colour at will is placed in the hands of the dyer and calico 
printer. 

It is quite possible that in an analogous way a variety 
of shades of blue may be ultimately obtained from substi¬ 
tuted indigos, and thus our catalogue of coal-tar colours 
may be still further increased. 

To Englishmen it is a somewhat mortifying refledtion, 
that whilst the raw materials from which all these coal-tar 
colours are made are produced in our country, the finished 
and valuable colours are nearly all manufadtured ir. 
Germany. The crude and inexpensive materials are, 
therefore, exported by us abroad, to be converted into 
colours having many hundred times the value, and these 
expensive colours have again to be bought by English 
dyers and calico printers for use in our staple industries. 
The total annual value of manufadtured coal-tar colours 
amounts to about three and a half millions; and as 
England herself, though furnishing all the raw material, 
makes only a small fradtion of this quantity, but uses a 
large fradtion, it is clear that she loses the profit on the 
manufadture. The causes of this fadt, which we must 
acknowledge, viz., that Germany has driven England out 
of the field in this important branch of chemical manu¬ 
fadture, are probably various. In the first place, there is 
no doubt that much of the German success is due to the 
long-continued attention which their numerous Univer¬ 
sities have paid to the cultivation of organic chemistry as 
a pure science. For this is carried out with a degree of 
completeness, and to an extent to which we in England 
are as yet strangers. Secondly, much again is to be 
attributed to the far more general recognition amongst 
German than amongst English men of business of the 
value, from a merely mercantile point of view, of high 
scientific training. In proof of this it may be mentioned, 
that each of two of the largest German colour works 
employs no less a number than from twenty-five to-thirty 
highly educated scientific chemists, at salaries varying 
from £"250 to £500 or £600 per annum. A third cause 
which doubtless exerts a great influence in this matter is 
the English law of patents. This, in the special case of 
colouring-matters at least, offers no protedtion to English 
patentees against foreign infringement, for when these 
colours are once on the goods they cannot be identified. 
Foreign infringers can thus lower the price so that only 
the patentee, if skilful, can compete against them, and no 
English licencees of the patent can exist. This may to 
some extent account for the reludtance which English 
capitalists feel in embarking in the manufadture of artifi¬ 
cial colouring-matters. That England possesses both in 

the scientific and in the pradtical diredtion ability equal to 
the occasion none can doubt. But be that as it may, the 
whole honour of the discovery of artificial indigo belongs 
to Germany and to the distinguished chemist, Professor 
Adolf Baeyer, whilst towards the solution of the difficult 
problem of its economic manufadture the first successful 
steps have been taken by Dr. Caro and the Baden Aniline 
and Soda Works, of Mannheim. 

NOTE ON PHOTOGRAPHS OF THE SPECTRUM 

OF THE COMET OF JUNE, 1881.* 

By Professor HENRY DRAPER, M.D. 

The appearance of a large comet has afforded an op^ 

portunity of adding to our knowledge of these bodies by 
applying to it a new means of research. Owing to the 
recent progress in photography it was to be hoped that 
photographs of the comet, and even of its spedtrum, might 
be obtained and peculiarities invisible to the eye detedted. 
For such experiments my observatory was prepared, 
because for many years its resources have been diredted to 
the more delicate branches of celestial photography and 
spedtroscopy, such as photography of stellar spedtra and 
of the nebulas. More than a hundred photographs of 
spedtra of stars have been taken, and in the nebula of 
Orion details equal in faintness to stars of the 14*7 magni¬ 
tude have been photographed. 

It was obvious that, if the comet could be photographed 
by less than an hour’s exposure, there would be a chance 
of obtaining a photograph of the spedtrum of the coma, 
especially as it was probable that its ultra-violet region 
consisted of but few lines. In examining my photographs 
of the spedtrum of the voltaic arc, a strong band or group 
of lines was found above H, and on the hypothesis that 
the incandescent vapour of a carbon compound exists in 
comets, this band might be photographed in their 
spedtrum. 

Accordingly, at the first attempt, a photograph of the 
nucleus and part of the envelopes was obtained in seventeen 
minutes, on the the night of June 24, through breaks in 
the clouds. On succeeding occasions, when an exposure 
of 162 minutes was given, the tail impressed itself to an 
extent of nearly ten degrees in length. 

I next tried, by interposing a diredt-vision prism between 
the sensitive plate and the objedt glass, to secure a photo¬ 
graph which would show the continuous spedtrum of the 
nucleus and the banded spedtrum of the coma. After an 
exposure of 83 minutes a strong pidture of the spedtrum of 
the nucleus, coma, and part of the tail was obtained ; but 
the banded spedtrum was overpowered by the continuous 
spedtrum. 

I then applied the two-prism spedtroscope used for stellar 
spedtrum photography, anticipating that, although the 
diminution of light would be serious after passing through 
the slit, two prisms, and two objedt glasses, yet the ad¬ 
vantage of being able to have a juxtaposed comparison 
spedtrum wouldmakethe attempt desirable ; and, moreover, 
the continuous spedtrum being more weakened than the 
banded by the increased dispersion, the latter would become 
more distindt. 

Three photographs of the comet’s spedtrum have been 
taken with this arrangement, with exposuresof 180 minutes, 
196 minutes, and 228 minutes, and with a comparison 
spedtrum on each. The continuous spedtrum of the nucleus 
was plainly seen while the photography was in progress. 
It will take some time to reduce and discuss these photo¬ 
graphs, and prepare the auxiliary photographs which will 
be necessary for their interpretation. For the present it 
suffices to say that the most striking feature is a heavy 
band above H, which is divisible into lines, and, in addition, 
two faint bands—one between G and h, and another 

From the British Journal of Photography of August 5,1881. 
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between h and H. I was very careful to stop the exposures 
before dawn, fearing that the speCtrum of daylight might 
become superposed on the cometary speCtrum. 

It would seem that these photographs strengthen the 
hypothesis of the presence of carbon in comets ; but a 
series of comparisons will be necessary, and it is not im¬ 
probable that a part of the spedtrum may be due to other 
elements. 

RESISTS FOR ANILINE-BLACK. 

The Compagnie Generate des Cyanures et Produits give 
the followinginstrudtions concerning the use of ammonium 
and potassium sulpho-cyanides in calico-printing. Gum- 
water to which 50 grms. per litre of either of the above 
salts has been added completely resists aniline-black. Reds, 
greens, blues, violets, and catechu colours can be obtained 
in the same manner on aniline-black. The aniline colours, 
whether applied with albumen, tannin, or arsenic, are 
mixed with 50 to 60 grms. per litre of either of the sulpho- 
cyanides. These colours resist aniline-black perfectly : 
the colour is left pure and well-defined on a black ground. 
For acid colours sulphocyanide of lead should be used. 
Sulphocyanide of ammonium may be used successfully 
for alizarin-reds instead of red liquor. They are also 
employed in the produdtion of persulpho-cyanogen, some¬ 
times used as an orange colour in printing. In photo¬ 
graphy the sulphocyanides serve for toning and fixing. 
They are used for fixing negatives on collodion in the pro¬ 
portion of 800 grms. per litre of water. They may be 
advantageously substituted for sodium hyposulphite, which 
requires prolonged washing for its removal, whilst the 
sulphocyanides aCt more rapidly, are less disposed to 
occasion spots, do not interfere with the inalterability of 
the proof, and are removed with less washing. 

IMPROVEMENT IN THE PRODUCTION OF 

MAGNESIA. 

Magnesia is becoming of great importance in the manu¬ 
facture of cements, artificial stones, fireproof bricks, furnace 
linings, retorts, &c. Many of its industrial applications 
have been limited by the high price of the native magnesite 
as imported from Greece. Magnesium chloride has been 
produced in abundance at Stassfurt and elsewhere, but all 
attempts at its conversion into magnesia have hitherto 
proved unsuccessful. Finely-ground lime has been added 
to the liquid magnesium chloride, but even with the 
greatest care the result has been an almost worthless 
article, containing only from 60 to 70 per cent of aCtual 
magnesia, and costing ^4 per ton. Another process has 
been to concentrate the magnesium chloride liquors, and 
heat till hydrochloric acid was evolved and magnesia re¬ 
mained behind. Here also practical difficulties were 
encountered. The decomposition is very tedious, the acid 
too weak to be saleable, and the magnesia is apt to retain 
compounds of chlorine which interfere with its applications. 
If a stronger heat is used the material loses all coherence 
and becomes worthless. A patent recently taken out by 
M. Closson, of Paris, solves the problem in the simplest 
manner. The crude lye of magnesium chloride is treated 
not with burnt lime, but with burnt dolomite. In this 
natural combination the chlorine of the lye combines 
completely with the lime of the dolomite, so that if the 
latter is used in a state of purity—as it is readily procu¬ 
rable in bulk—a magnesia of from g8 to gg£ per cent can 
be made on the large scale without any difficulty. The 
process is already in operation at Leopoldshall. The mag¬ 
nesia bricks there prepared resist even the flame of the 
oxy-hydrogen blast, if lime is present, even to the extent 
of 5 per cent, the bricks, &c., if moistened when hot, fly 

into fragments. Magnesian bricks prepared about ten 
years ago by Tessie du Motay from Greek magnesite, and 
containing about 13 per cent of lime and silica, were 
melted in some experiments recently made in Sheffield. 
The cost of magnesia as prepared by the Closson process 
is about 15s. per ten. There is another important feature 
in the patent. The crude magnesium chloride contains a 
certain quantity of magnesium sulphate. To remove this 
calcium chloride is added. The sulphate of lime as thus 
precipitated is used by paper makers under the name of 
pearl-hardening, and has been specially prepared in England 
for their purposes. 

Closson’s patents for Germany, Austria, and England 
have been brought up by a M. Schmidtmann, a potash 
manufacturer of Aschersleben. It is to be expected that 
as absolutely fireproof furnace linings, crucibles, &c., can 
now be procured the use of the oxygen blast will assume a 
practical form, and that the way will be opened for great 
improvements in metallurgy. 

SEPARATION OF NICKEL AND COBALT 

FROM IRON. 

By THOMAS MOORE. 

The undernoted process, which to the best of my 
knowledge is quite new, will, I think, prove very serviceable 
to metallurgical chemists in general, but more especially 
so to those who, like myself, are often placed in the 
position to estimate, with as much accuracy as is com¬ 
patible with the time at disposal, the amount of nickel or 
cobalt in a regulus or “ stem.” 

This process has, with other advantages, that of giving 
a solution very suitable for electrolysis, and this of itself 
is a point practical assayerswill not be slow to appreciate. 

If the solution contains much free acid, this should be 
got rid of by evaporation, and dissolving the residue in 
water. To the solution so obtained a quantity of am- 
monic sulphate should be added, sufficient to form a 
double sulphate with the nickel and cobalt present. 
Dilute to about 150 c.c., and then add rather a large excess 
of oxalic acid and stir well. If a precipitate forms mor e 
ammonic sulphate must be added until a clear solution is 
obtained. Ammonic hydroxide is now added in considerable 
excess ; stir, heat gently for a few minutes, and filter; wash 
well with water containing ammonia ; or dilute to say 
500 c.c., and after allowing the precipitate to settle, with¬ 
draw a given portion of the clear upper stratum of liquid, 
which, after a further addition of ammonic sulphate (to 
lessen the resistance of the solution to the eleCtric current), 
is ready for electrolysis or any other method of estimating 
the nickel or cobalt the chemist may desire. 

Taking at random the results of two experiments we 
have,— 

Taken. 
,_*-, Found. 

Fe. Ni. Ni. 

I. 0750 grm. 0-0753 grm. 0-0755 
II. 0-250 ,, 0-1507 „ 0-1505 

plainly pointing to the faCt that the separation is tolerably 
complete. 

The Determination of Reverted Phosphoric Acid 
by means of Ammonium Citrate.—A. Kdnig.—The 
author concludes from his experiments that the proportion 
between the phosphate and the solution of ammonium 
citrate has a great influence upon the result, and that in 
order to obtain accordant figures an equal quantity of 
soluble phosphate must be allowed to aCt upon the usual 
quantity of citrate—a condition practically impossible. 
The value of ammonium citrate for the determination of 
reverted phosphoric acid is thus greatly reduced.—Zeit- 
schrift fitr Analytisclie Chemie, xx., 1. 
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IMPROVEMENTS IN BATTERIES. 

By DAVID L1NDO. 

M. Azapis recommends (Chemical News, vol. xlii., p. 1S4) 
the substitution of solution of chloride of sodium or sal- 
ammoniac for the acidulated water in contact with the zinc 
in Bunsen’s battery, the great advantage being that the 
zinc does not require to be amalgamated. My experience 
of this modification is so much in its favour that I should 
never resort again to the use of dilute sulphuric acid with 
Bunsen’s cells. 

As the introdudlion of chlorine compounds into a Grove’s 
battery might prove injurious, I was led to try the effedt of 
a solution of sulphate of sodium in this battery in place of 
the dilute sulphuric acid. The results obtained were 
excellent. I employ a solution containing one part sul¬ 
phate of sodium in crystals dissolved in 5 parts of water. 
No amalgamation of the zinc is required, and the intensity 
of current appears to be quite as great as when dilute sul¬ 
phuric acid is employed. I have used two Grove’s quarts 
charged in this way on several occasions for the purpose 
of precipitating copper when estimating it in the metallic 
state. Solution of sulphate of sodium answers equally 
well in Bunsen’s cells. 

Falmouth, Jamaica, July 5, 1881. 

ESTIMATION OF POTASSIUM AS 

PLATINUM SALT. 

By DAVID LINDO. 

Several modifications of this method of determining 
potassium have been suggested by different chemists: 
opinion seems still divided as to which modification is the 
best. 

The Committee appointed by the British Association to 
enquire into this subjedt gives, in an able and lengthy 
report* (to which I am indebted for many valuable sug 
gestions), the results of a large number of analyses made- 
by the processes of Fresenius, Frank, and Tatlock. The 
conclusions arrived at are briefly as follows:— 

(1.) Potassium in the form of pure chloride can be 
determined with great accuracy by precipitation 
as chloro-platinate. If a large excess of platinum 
be employed and alcohol only used for washing 
the precipitate, the results have a tendency to 
exceed the truth. If a small volume of platinum 
solution be employed in the first instance for 
washing the precipitate, and the washing then 
completed with alcohol, the results are very 
accurate. 

(2.) In presence of a considerable proportion of chloride 
of sodium, washing the precipitate with alcohol 
alone tends to give results in excess of the truth. 
If the precipitate be first treated with platinum 
solution the results are somewhat low, apparently 
owing to the solubility of the precipitate in solu¬ 
tion of sodium chloro-platinate:, the error in¬ 
creases with the amount of sodium, but is never 
very large. 

(3.) If Tatlock’s method be employed there is no occa¬ 
sion to separate any sulphates, nitrates, or mag¬ 
nesia ; but if the amount of chloride present is in¬ 
sufficient for the existence of all the potassium as 
chloride of potassium, the deficiency must be 
supplied by the addition of chloride of sodium or 
hydrochloric acid. 

The final conclusion arrived at is, that of the various 
methodstried Tatlock’s gives in general the best results. 
The essential features of his process consist— 

(1.) In the use of a large excess of platinum. 
(2.) Diluting the solutions largely. 

* Chemical News, vols. xxxv. and xxxvi. 

TL 
(3.) Digesting the precipitate for at least an hour in 

solution of platinic chloride, washing again 
slightly with more of the solution, finally washing 
with the smallest possible quantity of 95 percent 
alcohol, and drying at ioo° C. 

Previous to this my experience in the determination 
of potassium had been very limited. I had employed the 
method recommended by Messrs. E. F. Teschemacher 
and J. Denham Smith (Chemical News, vol. xvii., p. 244), 
and the results obtained were concordant, but I had made 
no experiment with potash salts of known purity. 

The present investigation was originally undertaken for 
the purpose of testing their method more thoroughly. 
During the progress of the enquiry certain modifications 
that occurred to me were adopted, and led to excellent 
results. These will be described in the proper place. The 
essential features of Teschemacher and Denham Smith’s 
process consist— 

(1) Dilution of solutions. 
(2) Use of large excess of platinum. 
(3) Obtaining the potassic salt in a crystalline scale¬ 

like condition. 
(4) Evaporation on water-bath to a pasty condition—no 

further. 
(5) Washing by decantation and avoiding breaking 

down of the crystalline precipitate. 
They wash with methylated spirit containing about 

85 per cent of the alcohols. 
Gooch’s ingenious method for the separation of precipi¬ 

tates (Chemical News, vol. xxxvii., p. 181) was adopted 
by me throughout this investigation for the purpose of 
separating and finally washing the platino-potassic 
chloride. This process consists in filtering under pres¬ 
sure through a felting of purified asbestos deposited at the 
bottom of a platinum crucible, the bottom being perforated 
with numerous small holes. 

The crucibles used in my experiments are of the follow¬ 
ing dimensions :—Height, § inch ; diameter at top, £ inch ; 
diameter at bottom, £ inch. They are provided with light 
dish-shaped covers, flanged. As these merely rest on the 
edges of the crucibles, there is no risk of spilling the con¬ 
tents of the latter in putting on or taking off the covers. 

I fixed the crucible in a hole made through an india- 
rubber stopper, which fitted into a clear white glass bottle. 
One end of a glass tube, open at both ends and bent at a 
right angle, was fixed air-tight into another hole made 
through the stopper, and just entered the bottle ; the other 
end of the tube led to the filter-pump. I made the feltings 
thick so as to secure perfectly brilliant filtrates. Two 
sizes of porcelain dishes were employed; the diameter for 
small estimates being 3J inches, and for larger 4J inches, 
the lips well formed. 

The following atomic weights were employed :— 

Chlorine.35-46 
Potassium .39-13 
Platinum .197' 18 
Silver .107-93 

The three first give the fador 0-3050 for converting the 
chloro-platinate into chloride of potassium. I will 
describe— 

(x) Preparation of platinic chloride. 
(2) Preparation of pure chloride of potassium. 
(3) The methods employed and results obtained. 
(4) Results of a few experiments on the solubility of the 

chloro-platinate. 

Preparation of Platinic Chloride.* 

Commercial platinum was converted into crude platinic 
chloride. Reduced, by boiling in solution of soda, and 
adding alcohol. Washed the metal thoroughly. Boiled 
for about an hour in HC1. Washed, dried, and ignited. 
Boiled a short time in nitric acid. Violent bumping.* (This 
always occurs when the spongy metal is boiled in the acid 
after ignition.) Washed. Tested sample of the metal by 

* The process is the same as that employed by Tatlock and others. 
The residues were recovered in the same way. 

Estimation of Potassium as Platinum Salt. 
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boiling in pure nitric acid. Iron and.copper present in 
more than slight traces. Placed all the metal in a beaker. 
Added pure nitric acid, S.G. 1-24. Covered with a dish, 
and digested twenty-six hours with frequent stirring— 
eighteen hours of the time on the sand-bath at a tempera¬ 
ture near boiling-point. Tested a sample of the metal 
after washing. Traces of iron and copper still present. 
Repeated the digestion in the same way for twenty-six 
hours longer in fresh acid. Washed, dried, and ignited. 
Weighed. Dissolved in aqua regia (very pure acids em¬ 
ployed). Evaporated three timeswith HCl,then repeatedly 
with water as near to dryness as possible. The final 
product still contained HC1, which it appears impossible 
to remove entirely at the temperature of the water-bath. 
Added water. Filtered. Weighed the small residue and 
deducted from weight cf metal. Diluted further, so that I 
20 c.c. of the solution contained i grm. of platinum. 

So far as my experience goes, this method of purifica- j 
tion, when conducted with ordinary care, yields a product 
feven from a pretty impure sample of commercial plati¬ 
num), which gives accurate results when tested by assays 
made with pure KC1. As this is sufficient proof of its 
fitness for the intended purpose, little more need be said 
on the subjedh I may, however, add that according to 
my observation the complete separation of iron and copper 
from platinum can only be effected by this process with 
great labour, if indeed it can be accomplished at all, and 
that it must not be supposed the platinic chloride used in 
these experiments was absolutely pure, it certainly was 1 
not for all the time and trouble expended in trying to obtain 
it so. 

Preparation of Pure Chloride of Potassium* 

Chlorate of potash was purified by re-crystallisation’ 
ignited until all the oxygen was expelled, dissolved in 
water, the solution filtered, then slightly acidulated with 
pure HC1. Evaporated to dryness, ignited, reduced to 
powder, and bottled. The salt gave a very pure potash 
reaction in flame. Other tests applied failed to detedt any 
impurity whatever, io grms. dissolved in go grms. water, 
forming a io per cent solution. Four more solutions of! 
the same strength had to be prepared in the course of this 
investigation; call these solutions A, B, C, D, E. 

Analyses with nitrate of silver gave the following 
results. The solutions were weighed. 

KC1 taken. Wght of AgCl. = KC1 p.c. 

A. 1 0-45815 0-8803 99-94 
A. 2 0-59295 1"I395 99-96 

B. 1 0-53046 1*0200 100-03 
B. 2 0-56068 1-0787 100-07 
B. 3 0-59016 I-I349 100-04 
B. 4 0-50128 0-9638 I00'02 

C. 1 0-54440 1-0464 99'97 
C. 2 0-51112 0-9834 100-08 
c. 3 0-45332 0-8706 99-90 

D. 1 0-57948 I-H35 99-96 
D. 2 0-56211 1-0809 100-03 

E. 1 0-49570 09532 100-03 
E. 2 °'5I534 0-9904 99'97 

The five solutions employed have therefore given 
following average results by analyses with nitrate 
silver:— 

A. Mean of two experiments 99-95 p.c. KC1 
B. Average of four experiments .. .. 100-04 )> 
C. Average of three experiments 99-98 
D. Mean of two experiments 99-99 .. 
E. Mean of two experiments .. ioo-oo ,, 

* The method was suggested, and afterwards employed, by the 
Committee. 

I have placed the letter indicating the solution used 
against each of the experiments given in the tables that 
follow. 

(To be continued.) 

ON SALT-BUSH AND NATIVE FODDER PLANTS 

OF NEW SOUTH WALES.* o 

By W. A. DIXON, F.I.C., F.C.S., Technical College, Sydney. 

In all civilised countries much attention has been directed 
to the composition and value of the various fodder plants 
grov/n in them, ever since Leibig first diredted attention 
to the valuable aid which agriculture might obtain from 
the study of such subjedts by chemical methods. That 
this should be so is not susprising, seeing the import¬ 
ant role which the cultivation of these plants plays in 
European agriculture, forming, indeed, the foundation on 
which modern farming is based, feeding the animals which 
not only supply meat and much of our clothing, but also 
furnish the greater part of the manure required to bring 
the vegetable food of man to perfedtion. It is, however, 
somewhat surprising that in this country no attention 
whatever has, as far as I can learn, been diredted to the 
native plants, and the more so when perhaps three-fourths 
of the wealth of the community is, or has been, derived 
from its flocks and herds. For many reasons foreign to 
the purpose of this paper, it has been too much the inter¬ 
est of every one to let the sheep and cattle of to-day eat 
the best there is, even if they destroy it off the face of the 
earth, without regard to what those of to-morrow will 
do. It seems reasonable to suppose that in our peculiar 
climate, subjedt to periods of continued drought, and hav¬ 
ing in many cases soils peculiarly saline, that the plants 
which have withstood these influences for ages past would 
be more reliable than others developed under indifferent 
conditions of soil and climate. That many introduced 
plants do flourish here and grow with a vigour never seen 
in their native habitats is undoubted, but, as Dr. Schom- 
berg remarks in his pamphlet on introduced weeds in 
South Australia, it remains to be seen whether that in¬ 
creased growth may not be the means of their own 
destrudtion. 

It has therefore been thought of sufficient interest to 
induce me to make a beginning, by examining a few of 
those plants which form the staple pasture of the famed 
Riverina distridt, and I now lay the results before you, 
accompanying them with a table showing the average 
composition of other fodders of good quality for compari¬ 
son. All the European plants which are used for feed¬ 
ing vary greatly in composition at different periods of their 
growth, and I have seledted analyses of hay or straw made 
of the plant at the period of flowering, when they are 
at their best. The analyses have all been re-calculated 
from the authorities given, so as to reduce them to the 
same method of statement adopted for my own work. The 
analyses of the meadow hay, red clover, and lucerne were 
all stated as containing 15 per cent of water, which is the 
average in well made hay; and the ashes were all, with 
the exception of the oats, given in 100 parts of ash only, 
and that containing carbonic acid, and the chlorine was 
given in the free state. As the plants which are to be 
brought under your notice are not used in the form of hay, 
and as the specimens examined had in their long journey 
become in some cases partially dried, and in others (the 
more succulent ones) were in a state of incipient fermen¬ 
tation, which rendered it necessary to dry them as rapidly 
as possible, no water determinations were made, and the 
analyses are given on the dried plants. 

Immediately on their arrival they were divided into 
woody portions, and tender parts, including small twigs 
and every part it was considered probable that the sheep 

A Paper read before the Royal Society of New South Wales. 
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would eat; the separate parts were weighed, and a 
sufficient quantity of the edible matter was dried on a 
water-bath, and afterwards ground in a coffee mill for the 
proximate organic analyses. The remainder of the plant 
was partially air-dried and then charred in a clay crucible 
at a dull red heat; from the excessive quantity of alkaline 
salts present it was found impossible to remove much more 
of the carbon without running serious risk of losing part 
of the salts by volatilisation, and the analyses were there¬ 
fore made on the charred material, which generally con¬ 
tained about 50 per cent of carbon. In determining the 
quantity of ash the carbon was removed as far as possible 
by incineration, the remainder being afterwards deter¬ 
mined and deducted. As the char evolved sulphuretted 
hydrogen on treatment with acid, it was moistened with 
concentrated nitric acid for the estimation of sulphuric 
and phosphoric oxides. In calculating the analyses the 
carbon dioxide, sand, and alumina found have been 
deducted, following in respedt to the first the Continental 
method. It is not, properly speaking, an inorganic 
constituent, the salts not being in combination with it in 
the plant; and although its rejection is regarded by some 
English chemists as removing a distinctive feature of the 
ash, that is simply a question of what one regards as such 
feature. In some of the ashes—that from plants which 
could be well dusted—there was no sand nor alumina, 
and in the others the amount of these constituents rose and 
fell together, showing that both were derived from adherent 
impurity ; but as no such connection could be observed 
with regard to the soluble silica, this has been retained. 
A large portion of each ash was examined for manganese 
and the rarer constituents of plant ashes, which could in 
no case be detected. The greatest variation in the original 
ash analyses amounted to 0-24 over and 031 under 100, 
and I have therefore, for simplicity of calculation, ventured 
to calculate the analyses into 100 parts exaCtly. The ash 
analyses are stated in two columns, the first showing the 
composition in 100 parts, the second on the dried plant. 

No. 1. Atriplex sp. Dwarf salt-bush. 
Oil. 2‘94 
Carbohydrates .40-96 
Albumenoids. i4-68 
Woodyfibre. 15-60 
Ash—C02 .. ..   25-82 

IOO'OO 

Nitrogen . 235 
Woody parts of plant.37 per cent. 
Edible „ ,, .63 per cent. 

. Ash Analysis. On Ash. On Plant. 
Potash .21-18 5-47 
Soda. 4934 12 74 
Chloride of sodium .. .. 2-31 060 
Lime. I2'74 3-29 
Magnesia. 4-83 1-25 
Ferric oxide . 0-73 o-ig 
Sulphuric oxide .. .. 4-43 1-14 
Phosphoric .. 2’8o 0 72 
Silica soluble. 1-64 0-42 

ioo-oo 25-82 

No. 2. Atriplex campanulata. Small salt-bush. 
Oil .2-24 
Carbohydrates .43-47 
Albumenoids.12-25 
Woody fibre.18-12 
Ash—COa .2392 

xoo-oo 

Nitrogen. i"g6 
Woody parts of plant.8 per cent. 
Edible „ ,, .92 per cent 

Ash Analysis. On Ash. On Plant. 
Potash . 13-61 3,25 
Soda . 26-22 6-27 
Chloride of sodium 35’36 8-46 
Lime . 8-47 2-03 
Magnesia . 5-82 1'39 
Ferric oxide. 1-83 0-44 
Sulphuric oxide .. 2-62 0-63 
Phosphoric ,, 3-80 o-gi 

Silica soluble. 2-27 034 

IOO’OO 23-92 

No. 3. Atriplex sp. Salt bush weed. 
Oil. 
Carbohydrates •• 43-19 
Albumenoids. 
Woody fibre. 
Ash—C02 . 

100-00 

Nitrogen. 
Woody parts of plant .. 4 percent. 
Edible ,, ,, .. g6 per cent. 

Ash Analysis. On Ash. On Plant. 
Potash . 5'25 
Soda . I0'8i 
Chloride of sodium •• •• 7'95 2-10 
Lime . .. .. 14-56 3-96 
Magnesia •• •• 5-i3 1-36 
Ferric oxide .. 0-92 0-24 
Sulphuric oxide .. .. .. 237 068 
Phosphoric ,, .. .. 4-41 1-17 
Silica soluble •• •• 3'43 0*91 

IOO'OO 26-48 

0. 4. Atriplex sp. 
Oil. . 2-28 
Carbohydrates • 43-64 
Albumenoids .. 12-68 
Woody fibre .. . 1444 
Ash—C02 .. .. 26-96 

100-00 

Nitrogen. . 2-19 
Woody parts of plant .. .. 46 per cent. 
Edible ,, ,, .. .. 54 per cent. 

Ash Analysis. On Ash. On Plant. 
Potash . 2938 7-92 
Soda . 635 
Chloride of sodium .. 12-46 336 
Lime . I5-47 4-17 
Magnesia .. 6-g6 i-88 
Ferric oxide .. .. I-2I 0 33 
Sulphuric oxide i-oi 0-27 
Phosphoric ,, 3-44 0-93 
Silica soluble 6-51 175 

100-00 26-96 

(To be continued.) 

Determination . of the Melting-Point of Fats.— 
Kellner.—The author uses a straight capillary tube with 
a club-shaped expansion at one end. The latter is closed 
and before it is quite cold the capillary end is plunged 
into the liquid fat. A stratum 3 to 5 c.m. in length is 
allowed to enter, and this end of the tube is quickly 
plunged into cold -water, the club-shaped end remaining 
above the surface. If the tube is then plunged into warm 
water, and heat applied at the moment of melting, the fat 
rises into the vacuum, the exact point of temperature 
being easily noticed.—Zeitschriftjiiv Anal. Chemie, xx., 1. 
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CORRESPONDENCE. 

ANALYSIS OF GERMAN MURIATE OF POTASH. 

To the Editor of the Chemical News. 

Sir,—I am sorry to see so much personal feeling introduced 
into the discussion of a purely chemical controversy as 
appears in Messrs. E. F. Teschemacher and J. Denham 
Smith’s correspondence in the Chemical News. vol. xliv., 

P- 35- 
My firm (John and James White) are large buyers and 

consumers of German muriate of potash, and having made 
many hundred analyses of them by all the known methods, I 
think I can speak with some little experience. 

I value Tatlock’s method highly, and have proved the 
advantage of using the “aqueous solution of platinic 
chloride,” not only in commercial muriates with their 1-5 
per cent “soda salts,” but also in other mixtures which I 
have frequently to analyse, and which contain, along 
with metallic salts, potassium sulphate, potassium chloride, 
with upwards of 40 per cent sodium sulphate. 

I am surprised to see Messrs. Zuckschwerdt and West, 
as representing the German muriate manufacturers, 
criticising Mr. Tatlock’s method in the way they do; 
pointing out items, which are quite secondary, as reasons 
for condemning his process, while their own process 
condemns itself at the outset by making use of alcohol 
before having got rid of the sulphates of the alkalies and 
alkaline earths. . 

Though Prof. Fresenius gives credit to their paper, it 
is quite contrary to his own use and wont, and to all laws 
of chemical analyses. 

There is no practical value in making 40 or even 400 
analyses of a made up muriate containing only potassium 
chloride and sodium chloride in order to test Fresenius’s, 
Tatlock’s, Zuchschwerdt and West’s, Teschemacher and 
Smith’s, or anybody else’s method. Anyone, with ordinary 
care, could determine the potash in such a salt by any of 
these methods to within 035 per cent; but German 
muriate does not consist of pure KC1 and pure NaCl, but 
of potassium chloride, \ otassium sulphate, calcium sul¬ 
phate, sodium chloride, magnesium chloride, insoluble 
matter, and water. Most of these salt which are not in 
the made up salt are the very items which in most methods 
are the source of error. 

Tatlock’s method is a rapid and accurate one for 
estimating potash direct from this mixture of salts, washing 
out the soda, lime, and magnesia salts, and leaving the 
double platinum salt pure ; the average of many analyses 
coming out 99-99 per cent. The German method, which 
adds alcohol to the basin after evaporation (see Zuck¬ 
schwerdt and West’s paper, Chemical News, vol. xliii., 
p. 252), precipitates the sulphate of lime, &c., along with 
the potash, with which it is then weighed ; and if the 
analysis is checked by separation of the salts and repetition, 
there will be found a difference of from 1 to 2 per cent. 

Messrs. Zuchschwerdt and West in their paper say 
“ that the first drops of Tatlock’s filtrate are rendered 
turbid by the addition of absolute alcohol.” This is quite 
true, and is just what is wanted, but the precipitate is not 
potassium platino-chloride, as they state, but crystallised 
calcium sulphate. They, of course, do not get this tur¬ 
bidity, as it is caught on their filter along with their 
platinum precipitate. 

Messrs. Teschemacher and Smith at the close of their 
letter say, “ As respedts German makers and English 
buyers of muriate of potash, we take leave to say that if 
these gentlemen can transact their business, selling and 
buying within a quater per cent of the adtual value, they 
will be contented.” 

My firm would certainly be contented even with one- 
half per cent. The fadts, however, are very different, for 
the difference in all cases amounts to 1 or 2 per cent. 

German analyses come over to this country showing 

potassium chloride and water, together making up the 100 
per cent, and leaving no room for the sulphates of potas¬ 
sium and lime, the chlorides of sodium and magnesium, or 
insoluble matter, which everyone knows must exist. Why 
is this ? Is it not because they precipitate the impurities 
along with the potash ? 

We buy the best muriates that are made, and find that 
on the average they contain besides potassium chloride 
and water— 

Per Cent. 

Sulphate of potash.o-22 
Chloride of sodium., .. .. rco to 1-50per cent. 
Sulphate of lime .. .. ,. 0-40 
Chloride of magnesium.. .. o-i2 
Insoluble matter .0-20 

1-94 to 2-44 per cent. 

The German manufadturers might be willing to pay for 
common salt, gypsum, and magnesium, as if they were 
muriate of potash, the British consumer, however, prefers 
to pay only for what he gets.—I am, &c., 

W. J. Chrystal. 
Shawfield Works, Rutberglen, 

Near Glasgow, August 2,1881, 

ON A NEW METHOD FOR ESTIMATING 

NITRATES IN POTABLE WATER. 

To the Editor of the Chemical News. 

Sir,—Mr. Johnstone still asserts that my process is not 
new, but he has omitted to give a reference to any paper 
written on the subjedt previous to mine ; if he can and will 
kindly do so, I shall be much obliged, for until he does I 
am unable to answer the charge. 

Mr. Johnstone is quite right in saying that the standard 
red solution is liable to decompose, for I find it will not 
keep more than a week or so : the remedy is obvious. 
I may, perhaps, also be allowed to state in connedtion with 
my method, that the addition of a little caustic baryta is 
required to waters containing much sulphate before the 
evaporation, to prevent the occurrence of free sulphuric 
acid and consequent partial destrudtion of the red coloura¬ 
tion.—I am, &c., 

J. West Knights. 
County and Boro’ Laboratory, 

Cambridge, August 8,1881. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ot temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdvmadaires des Seances, de VAcademic 
des Sciences. No. 1, July 4, 1881. 

This number merely contains the notice of the death of 
M. E. H. Sainte-Claire Deville, and the discourse pro¬ 
nounced by M. Pasteur at his funeral. 

Journal de Pharmacie et de Chimie. 
February, 1881. 

Observations on Albuminous Urine.—M, Bretet.— 
The author finds that it is not necessaty to eliminate 
albumen from urines which contain it before determining 
the urea. 

March, 1881. 

Remarks on the Charadters of Organic Chlorinated 
Gases and Vapours.—M. Berthelot.—Already noticed. 
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Researches on the Physiological Action of Thio- 
tetra-pyiidine and Iso-dipyridine.—M. Vulpian.—These 
bases, though derived from nicotine, do not appear to have 
the slightest poisonous adlion upon mammiferous animals. 

Determination of Tannin.—A. Remont.—The author 
after reviewing various processes gives the following:—He 
places 20 grms. of the sample well ground in a tall tube¬ 
shaped vessel, to the bottom of which is adapted a caout¬ 
chouc pipe closed by a pinch-cock. The material is 
moistened with 60 to 80 c.c. of water at 6o°, which is 
allowed to aCt till the next day. The pinch-cock is then 
opened, and the liquid is received in a phial having a 
mark at 200 c c. The bark is then taken out of the vessel, 
drenched afresh with 50 to 60 c.c. of luke-warm water, 
which is received in a glass, and which is poured back 
upon the sample two or three times. The exhaustion is 
thus continued until a portion of the liquid gives merely 
an insignificant colouration with a few drops of dilute 
ferric chloride. In general, the volume of the liquid does 
not exceed 200 c.c. This exhaustion must be conducted 
rapidly, otherv,ise the tannin may be decomposed. For 
determining the tannin the author uses a solution of 
gelatin, containing 1 part per cent of gelatin, which is 
standardised by means of a solution of pure dry tannin, 
also containing 1 part per cent. 10 c.c. of this latter 
solution are mixed with 3 drops of sulphuric acid, which 
greatly aids the precipitation. The solution of gelatin 
is then run in, stirring continually. As long as the tannin 
is stiil present in a certain quantity the precipitation goes 
on easily, but towards the end it is well to accelerate it 
by warming gently. The determination of tannin in the 
solution of the sample is performed on 20 c.c. acidulated 
with 6 drops sulphuric acid. In certain cases, in spite of 
the temperature and the acidity of the liquid, the tannate 
of gelatin is not completely deposited, and the persistent 
cloudiness prevents the effect of any further addition of 
the solution of gelatin from being observed. In this case 
a part of the liquid is thrown upon a small filter placed 
in a funnel for rapid filtration, and a drop of gelatin is 
added to the filtrate. If a turbidity is produced this por¬ 
tion is poured back to the bulk of the liquid, and the 
titration is continued, examining from time to time 
filtered portions of the liquid with gelatin. 

Detection and Determination of Arsenic.—M. E. 
Reichardt. — This paper requires the accompanying 
illustrations. 

April, i88r. 

Adlion of the Hydracids upon Halogen Salts Con¬ 
taining the same Element.—M. Berthelot.—Already 
noticed. 

Vanilla and Vanilline.—A. Yver.—The author gives a 
summary of the formations of vanilline. In a state of 
purity it melts at 8o° to 8i°, and is very soluble in boiling 
water, alcohol, ether, chloroform, carbon bisulphide, and 
the fatty and volatile oils. In cold water it is slightly 
soluble. It decomposes carbonates and neutralises alka¬ 
line bases in the cold, and earthy bases with the aid of 
heat. It is turned blue by ferric chloride, and yellow by 
sulphuric acid in the cold. If it contains traces of nitric 
acid there is a scarlet colouration. 

Determination of Indigotin in the Indigos of Com¬ 
merce.—A. Damoiseau.—The author prepares a liquid 
containing 100 grms. syrup of glucose, 500 c.c. of water, 
and alcohol enough to make up a litre. 1 grm. of the 
indigo in question, finely ground, is placed in a flask fitted 
with a cork, through which passes a tube drawn out to a 
point. There is then added a mixture prepared separately, 
and quite clear, of 10 c.c. soda-lye at 45°(Beaume ?), 10 c.c. 
water, and xo c.c. alcohol. The soda-lye should under 
these conditions occasion neither precipitate nor turbidity. 
After agitation, 30 c.c. of the saccharine liquid are intro¬ 
duced, the flask is corked and heated on the water-bath, 
stirring from time to time. In less than twenty minutes 
the reduction is complete, and the liquid has become of a 
fine light yellow colour. It is then requisite to filter 

through a plug of cotton, placed at tbe lower end of a 
tapering tube, wide enough to receive the whole of the 
liquid at once. The filtration is conducted with the aid 
of an aspirator. A current of some inert gas, e.g., coal- 
gas, is allowed to enter at the upper end to prevent 
oxidation. A rather rapid current of air is then passed 
through the filtrate, and in two hours the whole of the 
indigotin is precipitated in a state easy to wash. It is 
placed on a filter, washed with alcohol at 40 per cent, 
dried at ioo°, and weighed. 

May, 1881. 

Cause of Error in Proximate Analysis.—M. Schlag- 
denhauffen.—The author has found a considerable im¬ 
purity of sulphate of lime in the litharge and lead acetate 
used in the proximate analysis of vegetable matters. 

Butter and Margarine.—M. Riche.—The author finds 
that the difference of specific gravity between butters, on 
the one hand, and margarine, oleo-margarine, and a mix¬ 
ture of margarine and oil of earth-nuts on the other, is 
very limited, and that consequently no apparatus based 
upon specific gravity is capable of showing the relative 
proportion of fats and butter found in commercial mixtures. 

Asphyxiating Adlion of Cess-pool Drainage.—MM. 
Boutmy and Descoust.— A cubic metre of cess-pool 
liquid, even after official disinfection, rendered 8 cubic 
metres of air fatal to animals immersed therein. 

Zeitschri/t fur Analytische Chemie. 
Vol. xx., Part 1. • 

Danger-Test for Petroleum.—C. Engler and R. 
Haass.—The authors sum up the results of their observa¬ 
tions and experiments as follows Every form of appa¬ 
ratus by which a conclusion is drawn from the vapour- 
tension of the petrole> m to its inflammability, like those 
of Salleron-Urbain, Van der Weyde, Meusel, &c., are to 
be rejected, as vapour-tension bears no simple relation to 
inflammability. Every apparatus with an open petroleum 
holder gives flashing-points, either too high or not mutually 
concordant; hence they are useless for determinations 
which lay even a remote claim to accuracy. Such are 
the open apparatus of Tugiiabue, the Danish petroleum- 
tester, the Saybolt-tester, the apparatus of Ernecke- 
Hannemann, Kyll,&c, Among the closed instruments all 
are to be rejeCled by which imperfectly accordant results 
are obtained, in consequence of the employment of a false 
principle or of small variations in manipulation unavoid¬ 
able in practice. Under this head must be included both 
Tagliabue’s closed instruments, the pyrometer of Sintenis, 
and the naphthometer of Parrish. Of the remaining 
instruments, that of Bernstein and that of Abel give com¬ 
parable results, and workwith certainty. The determina¬ 
tions of the former apparatus are always too low, ancty 
those of the latter too high, especially with oils of alow 
ignition-point. The apparatus of Bernstein has the ad¬ 
vantage that the final reaClion can be easily and distinctly 
observed, whilst in Abel’s instrument the difficulty of 
observing faint ignitions must rank as a disadvantage. 
In currents of air, however, the latter apparatus will work 
more safely than that of Bernstein, which is more difficult 
to use cn account of its complicated mechanism. The 
two closed eleCtric instruments of Haass and Engler give 
the most exaCt results. * Next fellows in point of trust¬ 
worthiness and accuracy the improved naphthometer. 

The Applicability of the Azometer in Investigations 
in Agricultural Chemistry.—Dr. A. Morgen.— This 
method gives very satisfactory results in pure solutions of 
ammor.iacal salts. It is entirely useless for determining 
the ammoniacal nitrogen in solutions which, along with 
ammonium compounds, contain organic nitrogenous 
bodies, albumenoids, amides, peptons, ferments, alkaloids, 
glycerides, since these substances are decomposed by a 
brominised soda-lye with the development of gas. If the 
ammoniacal salts are accompanied by non-nitrogenous 
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organic bodies the method is applicable, but if the pro¬ 
portions of such bodies are high the results are not very 
accurate. For the determination of the ammonia split off 
from amidoid compounds by the aCtion of acids the azo¬ 
meter is entirely useless. 

Determination of Soluble Phosphoric Acid in 
Superphosphates.—S. Drewsen.—The author finds it 
necessary to boil the solution with nitric acid before the 
molybdenum mixture is added. 

Determination of Glycerin in Beer,—Dr. F. Klausner. 
—The author criticises existing processes and gives a 
method of his own, which cannot be described without 
the accompanying diagram. 

Determination of Nitroglycerin in Dynamite.—W. 
Hempel.—This paper cannot be usefully reproduced 
without the accompanying illustration. 

Detection of Sa icylic Acid in Urine.—Dr. A. Born- 
trager.—The author gives the preference to the process of 
Robinet, who precipitates the urine with an excess of 
lead acetate, removes lead from the filtrate by means of 
dilute sulphuric acid, and tests with ferric chloride. 

Determination of Arsenic as Magnesium Pyro- 
Arseniate.—Dr. F. Reichel.—The author places the well- 
dried precipitate as completely as possible in a watch- 
glass, moistens the filter with a solution of ammonium 
nitrate, dries, and burns it, previously cut up into pieces 
in a porcelain crucible. When the crucible is cold the 
contents of the watch-glass are introduced into it, a few 
drops of nitric acid are introduced so as to saturate the 
whole precipitate, and the crucible is dried at ioo°, or 
heated carefully over a small gas-flame, to prevent spirting. 
As soon as watery vapours no longer escape the crucible 
is closed and ignited strongly for ten minutes. 

Aluminium Phosphate.—Dr. L. L. de Koninck and 
Thiriart.—In presence of an excess of phosphoric acid or 
of alkaline phosphates, aluminium phosphate is easily and 
completely soluble in ammonia. 

Determination of Tannin. — J. Lowenthal,— Dr. 
Seippel, of Barmen, states that in executing Lowenthal’s 
method of determining tannin, it is advantageous, after 
adding the acid water to the mixed solutions of tannin 
and glue, to stir well for about five minutes. The liquid 
filters readily. 

Universal Spectroscope.—C. H. Wolff.—The author 
has arranged an instrument equally applicable for observing 
the speCtra of flames and absorption-spedra, and for quan¬ 
titative operations. 

Parke’s Method for the Volumetric Determination 
of Copper.—R. Ulbricht.—The method yields good re¬ 
sults it the operator proceeds in determining the value of 
the cyanide solution exadly as in the determination of 
the copper itself. There must be in each case an equal 
quantity ol free and of combined nitiic acid, an equal pro¬ 
portion of free ammonia, an equal quantity of one and the 
same ammoniacal salt, and after titration the same volume 
of liquid results in each case. The addition of the cyanide 
solution must take place always in the same manner, 
and within the same space of time. The proportion of 
copper in the liquid on determining the standard of the 
cyanide solution should not deviate essentially from the 
proportion in the liquid to be analysed. The cyanide 
should be standardised on the same day when the analyses 
are to be performed. 

Spectroscopic Detection of Indium.—S, Wleugel. 
— On using a Bunsen burner to produce the flame-reaCtion 
quantities small as 1-3000 m.g. can be detected in a solu¬ 
tion of the chloride in water. On examining a mixture 
representing a blende with 20 per cent of iron the limit of 
perceptibility lies between o-ooi and o-oooi per cent. 

Determination of the Halogens in Chlorates, 
Bromates, and Iodates.—F. Fleissner.—The substance 
is boiled for an hourwith an excess of zinc powder, washed 
with boiling water,—at first by decantation. The filtrate 

is acidified with nitric acid, and in it the halogens are 
determined in the ordinary manner by precipitation with 
silver nitrate. 

Spectroscopic Determination of Nitric and Phos¬ 
phoric Acids.—H. Settegast.—This paper does not admit 
of useful abstraction. 

Ergotinine.—C. Tanret.—An extensive paper, not 
suitable for abridgment. 

Solubility of Cane-Sugar in Water.—H. Courtonne. 
— A solution of sugar saturated at 12-5° contains 66-5 per 
cent of sugar, and one saturated at 45° contains 71 percent. 

Determination of the Organic Impurities of Drink¬ 
ing-Water.— G. Lechartier.—A modification of the well- 
known Frankland-Armstrong process. The author deter¬ 
mines carbon and nitrogen separately. In case of the 
latter he destroys the carbonates and nitrates of the water, 
not by means of sulphurous acid but by evaporating 1 litre 
water with about o’2 grm. calcined magnesia. 

Milk-Analysis.—A. Muller.—A full account of the 
author’s process which cannot be reproduced without the 
accompanying illustration. 

Presence of the Seed of Agrostemma Githago in 
Flour.—A. Petermann.—This impurity is best discovered 
microscopically. 

Tests for Lubricating Oils and Determination of 
their Proportion of Acid.—E. Laugier.—Inserted in full. 

Determination of Yeast.—M. Hayduck.—The author 
counts the number of cells observed in a given space with 
the microscope. 

Determination of Albumenoids and Non-Albu- 
minous Nitrogen Compounds in Cattle Food.—A 
collection of methods proposed by various authors. 

Determination of the Cinchona Alkaloids. — A 
review of processes, not capable of useful abstraction. 

Examination of the Salts of Quinine.—This paper 
does not admit of abstraction. 

Examination of the Ethereal Oil of Bitter Almonds. 
—M. Boyveau.—The spurious oil has the sp. gr. 1-029 to 
1-030, whilst that of the genuine is 1-043, or according to 
other statements 1-045 to i"o6o. The genuine oil if mixed 
with an equal volume of sulphuric acid turns red, but re¬ 
mains limpid and clear. The spurious oil turns dark-red, 
and then becomes brown, dull, and thick, and congeals to 
a brownish mass. 

The following processses relate to physiology and 
pathology:— 

“ Detection of Carbonic Oxide Hremoglobine.”—Tb. 
Weyl and B. v. Anrep. 

“ Quantitative Determination of Sulphuric Acid in 
Urine.”—E. Salkowski. 

“ Influence of the Presence of Grape Sugar on the 
Determination of Urea by means of Sodium Hypo- 
bromite.”—MM. Jay and Mehu. 

“ Bunsen’s Method of Determining Urea.”—M. Hoppe- 
Seyler. 

“ Determination of Urea by Liebig’s Process.”—E. 
Salkowski. 

“ Determination of Nitrogen in Urine on the Principle 
of Dumas.”—E. Ludwig. 

“ Determination of Nitrogen in Urea on the Will- 
Varrentrapp Process.”—M. Flavart. 

“ A New Reaction of Guanine.”—St, Capranica. 
“ Detection of Peptone in Urine.”—F. Hofmeister. 

yustus Liebig's Annalen der Chemie, 
Band 207, Heft 1. 

Atomic Weight of Platinum.—Dr. K. Seubert.— 
In the eighth family of elements (according to the classi¬ 
fication of Lothar Meyer and Mendelejeff) and in the third 
group including osmium, iridium, and platinum, which 
form a transition to gold in the B group of the first family, 
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there were till lately a series of irregularities. Instead of 
the successive order, Os-cCIr^Pt^Au, which theory 
demands, the accepted atomic weights of the elements 
led to the arrangement Au<CPt = Ii<;Os. Two years ago 
the author, at the request of Prof. L. Meyer, undertook a 
revision of the atomic weight of iridium, which he found 
= 192 644; consequently Ir<Pt. He now communicates 
the results of his investigation on the atomic weight of 
platinum, which h.e finds = ig4-i77. Its position, 
lr<Pt<Au, is consequently in accordance with its pro¬ 
perties in so far as they can be regarded as a function of 
the atomic weight. There is still an anomaly in the 
position of osmium with its atomic weight, iq8-5, beyond 
gold, though it should probably be about 192, and stand 
before iridium. 

Communications from the Laboratory of the 
Victoria University at Manchester. 

1. The Vanadium Sulphides.—W. E. Kay, Dalton 
Chemical Scholar, Owen’s College.—The precipitates ob¬ 
tained by Berzelius were oxygenous compounds. The 
preparation which he produced in the dry way was a true 
vanadium sulphide, V2S4. Besides this tri-sulphide there 
exist a di- and a penta-sulphide. The vanadium sulphides 
are less permanent than the corresponding oxides. 

2. Pentathionic Acid. — Toyokichi Takamatsu and 
Watson Smith.—The authors demonstrate the existence 
of pentathionic acid, and expedt to be able to produce 
well-crystallised pentathionates. 

Isomeric Xylidines.—E. Wroblewsky.—Coal-tar con¬ 
tains three xylols, from each of which a xylidine can be 
obtained. The author has produced the xylidine corre¬ 
sponding to ortho-xylol, 

Azo-Derivatives of Toluol.—J. Barsilowsky.—Not 
suitable for abstraction. 

Note to the Memoir “On Gay-Lussac’s Hypo- 
chloro-nitric Acid.”—Dr. H. Goldschmidt.—-The author 
mentions that Prof. Tilden had previously rendered the non¬ 
existence of the compound NOCl2 very probable, though 
not absolutely certain. 

Band 207, Heft 2. 

Constitution of the Sulph-hydantoins and Sulph- 
urethans.—C. Liebermann.—An extensive memoir, in¬ 
capable of useful abstraction. 

Causes of the Flame of the Bunsen Burner be¬ 
coming Luminous, in Consequence of the Heating 
of the Burner-tube.—R. Blochmann.—A discussion ot 
the views on this subject previously put forward by Wibel 
and Heumann. 

Compounds of the Elements of the Nitrogen Group 
with the Radicles ofthe Aromatic Series.—A.Michaelis. 
—Fourth Memoir : Constitution of Phosphonium 
and Arsenium Compounds.—The compounds here 
examined are the derivatives of diphenyl-arsen-chloride 
and of diphenyl-phosphor-chloride. The author’s re¬ 
searches show that both in the phosphorus and the arsenic 
series, so long as the same number of the same organic 
radicles are present, the properties of the phosphonium or 
arsenium compounds are independent of the relative 
position of these radicles. Hence it is highly probable 
that in these compounds the elements of the nitrogen 
group are penta-valent. 

Behaviour of Cinchomeronic Acid when Melted.— 
S. Hoogewerff and W. A. van Dorp.—On melting cincho¬ 
meronic acid and also tri-carbo-pyridic acid there is formed 
a mixture of two mono-carbo-pyridic acids, namely, 7- 
carbo-pyridic acid and nicotic acid. 

Para-cholesterin from iEthalium Septicum.—J. 
Reinke and H. Rodewald.—The authors have succeeded 
in isolating the compound in question from the protoplasm 
of JEthalium septicum. In its general properties the sub¬ 
stance agrees with the cholesterin and iso-cholesterin of 
the animal body, and with the cholesterin discovered by 
Beneke in the pea. 

83 
Ortho-anisidin and Amido-dimethyl-hydroquinon. 

—Otto Muehlhaeuser.—The author examines ortho-nitro- 
anisol, ortho-anisidin with its hydrochlorate, hydrobromate, 
hydriodate, nitrate, sulphates, oxalate, and picrate ; acet- 
aniside with its nitro- and dinitro- derivatives, benzoyl- 
amside, the anisyl-ureas and sulphureas, mono- and di¬ 
methyl - anisidin, metoxyquinon, nitro-dimethyl - hydro- 
quinon, and amido-dimethyl-hydroquinon. 

Band 207, Heft 3. 
Optical Rotatory Power of Malic Acid and of its 

Salts.—Dr. G. H. Schneider.—If we gradually proceed 
from dilute aqueous solutions of free malic acid, which 
are laevo-rotatory to more concentrated solutions, the 
specific rotation first gradually decreases, and when the 
percentage of the acid reaches 34 it disappears entirely, 
and on further concentration it passes over into a devia¬ 
tion to the right. The behaviour of the majority of the 
malates is analogous. The effects of the presence of 
optically inactive acids were also examined. In presence 
of sulphuric acid the reversal of the direction of rotation 
takes place even in very dilute solutions. Sulphuric acid, 
therefore, has an adfion opposite to that of water. The 
adtion of acetic acid is similar to that of sulphuric acid, 
but much feebler. The so-called law of multiple rotatory 
proportions, proposed by Krecke and maintained by 
Thomsen, does not hold good in the case of malic acid 
and its salts. 

Studies on Quinamine.—O. Hesse.—The author’s 
experiments show that quinamine bears no relation to the 
ordinary cinchona alkaloids, such as quinine, cinchonine, 
and their isomers, and has nothing in common with them 
beyond its occurrence in certain cinchona barks. 

New Flatinum Salts.—O. Hesse.—The author has 
obtained neutral platinum salts of the cinchona alkaloids 
by the following process:—Aqueous solutions of the 
neutral hydrochlorates of quinine, cinchonine, conchinine, 
cinchonidine, and homo-cinchonidine, slightly heated, are 
mixed with sodium platino-chloride, when the desired salts 
are precipitated, and are almost insoluble in cold water. 

Researches from the Chemical Institute of the Uni¬ 
versity of Strassburg.—These investigations consist of 
a memoir on the diphenyl bases, by G. Schultz; a paper 
by H. Schmidt and G. Schultz, on benzidine (a-diamido- 
phenyl) ; an account of diphenyline (/3-diamido-phenyl), 
by G. Schultz, H. Schmidt, and H. Strasser; and a 
memoir on the constitution of the diphenyl derivatives, by 
G. Schultz. 

Le Genie Civil. No. 11, April 1,1881. 

Taxation of Alcohols with Reference to the Manu¬ 
facture of the Alkaloids in France.—The writer points 
out the difficulty in which French manufacturers of alka¬ 
loids are placed in consequence of the taxation of alcohol. 

T/ING'S COLLEGE, LON.DO N.— 
Ik MEDICAL DEPARTMENT. 

The WINTER SESSION will be opened on Monday, OCtober3rd, 
at Four p.m., when the Distribution of Prizes will take place, and an 
address be given by Sir John Lubbock, Bart., M.P., F.R.S., D.C.L. 

A Special Course of Instruction has been established for the Pre¬ 
liminary Scientific Examination at the University of London, including 
Inorganic Chemistry, Practical Chemistry, Practical Biology, Experi¬ 
mental Physics, Zoology, andiBotany. 

The following Entrance Scholarships will be given in October next 
—viz.:— 

Two on the Warneford Foundation of £75 each, for previous educa¬ 
tion in General Literature and Science. 

Two by the Llothworkers’ Company—one of £100 and one of £50 
for proficiency in Science only. 

Two on the Sambrooke Foundation—viz.: one of £60 and one of 
£40, for proficiency in Literature and Science. 

During the ensuing Session there will be awarded five Medica 
Scholarships—viz.: one of £80, one of £30, and three of £20, for pro¬ 
fessional efficiency ; one for Chemistry of £40, one of £50, for resident 
students only; and two Sambrooke Registrarships of £50 each. 

Endowed Prizes of the value of 65 guineas and College Prizes of 
the value of £60 are also awarded annually. 

For Prospectuses and Other information, apply personally or by 
post card, to j. W. Cunningham, Esq., King’s College, London ; or to 
Professor Bentley, Dean of the Department, 

Chemical Notices from Foreign Sources. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 2120 F. 
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Our MINES, DRYING KILNS, and GRINDING MILLS are situated very 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manuiadturers ot every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
of any required power,for Irrigating, Draining, Mining,Rolling Mills, 
or Water Works purposes, and Manufadturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 

Machinery. .... . , ^ 
Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleaching-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glvcerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construdtion. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resin Refining, 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel,Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

Carr’s Patent Paint and Drug Mill. 
Approved by some of the most eminent Chemists, and awarded 

the Silver Prize Medals of the Manchester and Liverpool, and the 
Middleton Agricultural Shows. 

From Messrs. E. H. Smyth & Co.,21 Duke 
Street, Edinburgh, and 69, Coleman Street, 
City, London.—The small Levigator Mill we 
recently got from you works most efficiently, 
and is a great economiser of time. 

The chief feature in this machine is, that 
although it can be turned with ease by a boy, 
it has immensefridtional power for levigating 
purposes. This is caused by the runner being 
driven at a muth greater speed, but in the 
same diredtion, than the bowl. The surfaces 
being Minton ware, they are clean, smooth, 
and durable. 

Tcs imonials on application. 
£11 nett cash, delivered in Manchester. 

The diameter of the bowl is 18 ins., and it and the runners aremade 
of Minton waie. It is useful for Painters, Chemists, Grocers, and 
Cooks, for triturating and mixing Medicines, Vegetable Powders, Oint¬ 
ments, Paints, Sugar, Salt, Spices, Herbs, Meat for Potting, and will 
grind the coarsest Emery into a nearly Impalpable Powder in a 
few seconds. The pan can be tilted for emptying, as shown in the 
dotted lines ; it can be worked by hand or power. 

SOLE MAKERS— 

W. H. BAILEY & Co., Albion Works, Salford, Manchester. 

JyJR. J. S. MERRY, 

ASSAYER AND ANALYTICAL CHEMIST. 
SWANSEA. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S Ardwick Chemical 
Works Manchester. 

UK/anted, Vacuum Concentrating Pan with 
» V Pump.—Address, S. A , Chemical News Office, Boy Court, 

Ludgate Hill, London, E.C. 



CAugustAx9,Ni88i?’t Preparation of Pure Naphthalen. ..... 85 

THE CHEMICAL NEWS. 
Vol. XLIV. No. 1134. 

PREPARATION OF PURE NAPHTHALEN. 

By WILLIAM W. STAVELEY. 

Prof. Lunge, in his recent communication on the above 
(Chemical News, vol. xliv., p.65), in assuming that “the 
manufa&ure of pure naphthalen on a large scale and at a 
cheap rate is still considered a secret process, and is not 
known to many tar distillers,” is, unwittingly, unjust to 
tar distillers generally. And I would here remark that 
many writers on coal-tar products, unconnected with the 
trade, take it for granted that the processes in the tar 
works are now carried on in the same happy-go-lucky 
style as they were thirty years ago, when tar was to be 
got for the asking. In no branch of chemical industry is 
the competition more keen or the necessity greater for 
economical improvements, and tar distillers are on the 
alert to investigate every improvement which chemical 
science has to offer them. I think I may safely' assert that 
in all large tar works there is sufficient ability for the pro¬ 
duction of any tar product, in any degree of purity, so soon 
as the demand and price shall be remunerative. At 
present, neither the demand nor the price of pure naph¬ 
thalen is sufficiently encouraging to induce many tar 
distillers to undertake the production of it. Even were 
this so, the markets would be overstocked in a few weeks 
and price would consequently fall. 

In tar works, where the refining of benzols, &c., is 
carried on, pure naphthalen may be easily obtained, 
without further chemical treatment, by distilling the 
residues, or foots, from the rectifying stills, and allowing 
the distillate, say' from 0-950 to rooo sp. gr., to cool for a 
day or so; the deposited naphthalen is drained and 
pressed, re-distilled or sublimed. Naphthalen thus pre¬ 
pared has kept its colour, or rather, it has not become 
decolourised on exposure to light for some months. The 
use of Mn02,K2Cr207, and other oxidising agents, in con¬ 
junction with H2.S04, for the purpose of purifying or de¬ 
colourising tar products, is known to most tar works 
chemists, and has been used in the laboratory, if not in 
the works, for many years. 

Is it not rather unfair to compare a small sample pre¬ 
pared in the laboratory, probably in glass vessels, with 
samples prepared in the woiks on a large scale ? Prof. 
Lunge, from his previous experience in tar works in 
England, will know' how difficult it is to exclude extraneous 
matter in the foim of coal and pitch dust, oily particles, 
&c., floating in the air of the works, and a very slight trace 
of these will frequently cause discolouration. 

In the description of his process, Prof. Lunge omits to 
mention that the naphthalin before treatment should be 
submitted to hydraulic pressure. This is important, 
inasmuch as samples of naphthalen prepared from light 
oil residues, &c., by his process, though they would 
probably remain white for months, would yet retain suf¬ 
ficient cumol, xylol, &c., to render ihe naphthalen unfit for 
the preparation of naphthol colours. 

In conclusion, would Prof. Lunge kindly state what 
reasons he has for supposing that aurin may be formed 
by the oxidation of a mixture of phenol and cresol, as he 
gives it; thus, 2C6H60 + C7H804-30 = 3H20-f CiqHI4U3. 

Dale and Schorlemmer, in their exhaustive researches 
on aurin, have come to the conclusion that aurin is formed 
by the aCtion of nascent C02, carbonic dioxide, on phenol, 
thus— 3C6H60 + C02 = Ci9Hi403-f-2H20. 

I cannot reconcile this with the above equation of 
Prof. Lunge. 

The pink discolouration of naphthalen, if “ the presence 

of traces of mineral acids ” is another condition for the 
development of it, may be due to the formation of the red 
sulpho-salt. It may be interesting to note here that the 
pink colouration is most frequently observed in tar works 
on the ends of barrels containing heavy rectified naphthas, 
the ends of the barrels having previously been “ white¬ 
washed ” with slaked lime. This has led me to attribute 
the pink colouration on the ends of the barrels to the 
adiion of C02, absorbed by the CaHO from the atmo¬ 
sphere, on the hydrocarbons which leak through the 
end of the barrels. I have also noticed that if a sample of 
impure sublimed naphthalen be mixed with traces of lime 
dust, the pink colouration is more speedily developed and 
is more intense than it would be if the lime dust was not 
present. 

SEPARATION AND DETERMINATION OF 

ALUMINA AND OF THE FERRIC AND 

CHROMIC OXIDES. 

By M. AD. CARNOT. 

The problem of the separation and determination of 
alumina and ferric oxide is among those which occur most 
frequently in the analysis of minerals and metallurgical 
produdts. Rivot and Sainte-Claire Deville have given 
methods which are satisfadtory when the two oxides can 
be previously separated from every other substance. But 
the processes taught by these regretted masters are in¬ 
applicable in presence of phosphoric acid, and give ques¬ 
tionable results if one of the two oxides is present in very 
small proportions. These unfavourable conditions are 
found combined in various ores or minerals and in many 
produdts of art—cast-metal, slags, &c. The difficulty is 
such, especially in cast-iron, that even when the presence 
of aluminium is suspedled, its determination, and even its 
detedtion, are rarely attempted. 

The author proposes the following method:—The two 
oxides being dissolved in nitric or hydrochloric acid, there 
is added pure tartaric acid (about 1 grm.) or potassium bi¬ 
tartrate, and then ammonia in such a quantity that the 
liquid may become very clear. Ammonium hydrosulphate 
is then added, the liquid is stirred, and the iron sulphide 
when deposited is poured upon a filter and washed. The 
separation is perfectly distindt, provided that the precipi¬ 
tate is not so bulky as to retain by adherence an appreci¬ 
able proportion of alumina. The iron may then be deter¬ 
mined either gravimetrically or volumetrically. In order 
to determine the alumina there is added, according to its 
presumed proportion,a quantity ofsodium hydrate more than 
sufficient. The hydrosulphated liquid is then decomposed 
by hydrochloric acid in slight excess (x c.c. above the 
quantity needed for exadt saturation), 4 to 5 grms. sodium 
acetate are then added, and the liquid is raised to a boil. 
It is kept near 100° for one to two hours, allowing the 
liquid to become concentrated. The mixture is then 
poured upon a filter, and washed for a few moments with 
boiling water. 

To remove the tartaric acid with which the precipitate 
is impregnated, it is re-dissolved in nitric acid, diluted with 
water, almost neutralised with ammonia, a few drops of 
phosphoric acid and 2 to 3 grms. ammonium acetate 
added, and the mixture is boiled for an hour. 

The precipitate formed is gelatinous, but there is so little 
fixed saline matter in the precipitate that after a short 
washing with boiling water no sensible traces remain in 
the precipitate. It may be incinerated without detaching 
from the filter. The phosphate is white, pulverulent, 
readily soluble in cold dilute nitric acid, and contains 
42-04 per cent of alumina. 

The precipitation should be effedted in liquids not very 
dilute, and the washing should be effedted with a little 
boiling water, so as to render the loss as slight as possible, 
for the phosphate is not perfectly insoluble. But 100 c.c. 
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of boiling water dissolve in reality less than o’ooi grm. of 
the compound. 

The precipitation may even be effe&ed in a complete 
manner by means of tartaric acid alone, without the addi¬ 
tion of an alkaline acetate ; but in this case it is more 
difficult to wash. 

The author proposes to return to this method of detecting 
aluminium in cast-iron. 

In order to separate alumina as phosphate from chromic 
oxide, the latter must first be transformed into chromic 
acid by fusion with pure potassa and nitre. It is then 
dissolved, and the liquid is acidified slightly with nitric 
acid. A little sodium phosphate and 4 to 5 grms. sodium 
acetate are then added, and the liquid raised to a boil. 
The aluminium phosphate is precipitated alone. It is 
washed with a little boiling water in order to remove all 
the chromic acid, re-dissolved in nitric acid, and the deter¬ 
mination of the alumina is completed as above. The 
filtrate is raised to a boil, and there is gradually poured 
into it aluminium nitrate enough to throw down all the 
phosphoric acid. It is boiled for half an hour and filtered. 
The filtrate when cold is mixed with lead acetate, when 
the chromic acid is precipitated and weighed as lead 
chromate.—Comptes Rendus. 

LONDON WATER SUPPLY. 

Report on the Composition and Quality of Daily 
Samples of the Water Supplied to London, 
from July ist to July 30TH, 1881. 

By WILLIAM CROOKES, F.R.S., 

WILLIAM ODLING, M.B., F.R.S., F.R.C.P., 
Professor of Chemistry at the University of Oxford; 

and C. MEYMOTT TIDY, M.B., F.C.S., 
Professor of Chemistry and of Forensic Medicine at the London 

Hospital; Medical Officer of Health for Islington. 

To the Right Honourable the President of the 
Local Government Board. 

August 5th, 1881. 

Sir,—We beg to lay before you the results of our daily 
examinations of the water delivered, from the ist to the 
30th of July, by the seven London water companies tak¬ 
ing their supply from the Thames and the Lea. These daily 
examinations, begun on December 20th of last year, are 
made under instructions from the water companies, and at 
their cost. The selection of samples, the methods of 
analysis, and the form and nature of the reports have 
rested entirely with us. The samples are taken by a man 
in our service at places and times which we ourselves 
appoint. 

In 1 only of the 182 samples taken during the month 
were we able to deteCt by examining the water in large bulk 
with the naked eye the minutest trace of matter in sus¬ 
pension. 

In Table I. we have recorded the analyses in detail of 
samples, one taken daily from July ist to July 30th, inclu¬ 
sive. The purity of the water in respeCt of organic matter 
has been determined by the Oxygen and the Combustion 
processes, and the results of our analyses by these 
methods are stated in columns XIV. to XVIII. 

We have recorded in Table II. the tint of the 182 samples 
of water as determined by the colour-meter we have 
described in a previous report. Practically the waters 
differ very little in their appearance (even when examined 
in large bulk) from distilled water ; and the occurrence of 
any cases of inferior colour or of turbidity must be referred 
to the condition of the household receptacles, not to the 
condition of the water as supplied. 

Of the 26 samples supplied by the New River Company, 
the whole were found to be well filtered, clear, and 
bright. 

Of the 26 samples from the mains of the East London 

Company, all were found to be well filtered, clear, and 
bright. 

Of the 26 samples from the mains of the Chelsea Water 
Company, all were found to be well filtered, clear, and 
bright. 

Of the 26 samples from the mains of the West 
Middlesex Company, all were found to be well filtered, 
clear, and bright. 

Of the 26 samples from the mains of the Lambeth 
Water Company, all were found to be well filtered, clear, 
and bright. 

Of the 26 samples from the mains of the Grand Junc¬ 
tion Company, the whole were found to be well filtered, 
clear, and bright. 

Of the 26 samples from the mains of the Southwark and 
Vauxhall Company, one was noted as “very slightly tur¬ 
bid.” The rest were well filtered, clear, and bright. 

In Table III. we have recorded the oxygen required to 
oxidise the organic matter, and the quantities of free 
oxygen present in the whole of the samples colleded. 

Our daily examinations of the water delivered to London 
during the past month satisfy us of its excellent quality, 
and of its suitability in every way for the supply of the 
Metropolis. 

We remain, Sir, 
Your obedient Servants, 

William Crookes, 
William Odling, 
C. Meymott Tidy. 

ESTIMATION OF POTASSIUM AS 

PLATINUM SALT. 

By DAVID LINDO. 

(Continued from p. 78.) 

General Method.* 
Weighed the solution of KC1 in a small light stoppered 
bottle. Poured into the dish. Rinsed bottle with mea¬ 
sured quantity of distilled water intended for dilution 
(about ten times the volume of KC1 solution employed). 
Added measured quantity of platinic chloride solution 
(the weight of platinum introduced being about double the 
weight of KC1 used, and in experiments with KC1 and 
NaCl double the weight of the two salts). Evaporated on 
water-bath. When crusts began to form, removed the 
dish occasionally from bath, and by communicating a 
suitable motion to contents, washed the crusts down. 

Towards the end of the evaporation removed dish occa¬ 
sionally, and by inclining it spread contents over the 
bottom. Continued evaporation, until on inclining dish 
the mass ceased to flow. Added a few drops of water, 
and evaporated again to same extent (Tatlock). Removed 
dish and drenched contents with dilute alcohol (80 per 
cent absolute by weight). 10 c.c. used to drench with in 
small estimates, 20 c.c. in larger. Mixed contents by 
communicating rotatory motion to same. Let rest a few 
minutes. Started filter-pump. Placed crucible with as¬ 
bestos in position. Poured drench through crucible. 
Washed precipitate three or four times carefully by decan¬ 
tation, then removed it from dish to crucible with the aid 
of a feather carefully cut. Rinsed dish repeatedly with a 
small quantity of spirit, sweeping the rinsings into crucible 
with feather. To complete the washings, filled up crucible 
four or five times with spirit. Dried at 130° C. 

Experiments with pure KC1 were made by this method ; 
the results are given in Table I. In the last ten experi¬ 
ments the residues were alternately moistened with a few 
drops of water, and evaporated nearly to dryness five or 
six times. The same plan was adopted in the experiments 
recorded in Table III. It was abandoned in the method 

* Essentially the process employed by Messrs. Teschemacher and 
Denham Smith, except that I used Gooch’s method of filtration, and 
spirits of wine 80 per cent to wash with, instead of 85 per cent 
methylated spirit. 
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finally employed. Between experiments 13 and 14 fou 
were made with mixed chlorides of K and Na. Ther 
results of these are given, with others made after, in 
Table III. With this exception the experiments are 
recorded in the Tables in the order in which they were 
made. 

Table I. 

Experiments with Pure Chloride of 
Ex KCl Weight of 
ttxpts. taken. Precipitate. 

Potassium. 
KCl 

per ctn 

A 1 062026 2-0295 99-99 

A 2 0-43021 1-4078 100 00 
A 3 0-42220 i-38i3 99*98 
A 4 0-46704 1-5281 99*93 
A 5 039082 1-2777 99*91 
A 6 0-23220 0-7616 100-23 
A 7 0-23740 0-7765 99-96 
A 8 0-21336 0-6994 100-18 
A 9 0-66475 2-1748 99*98 
A 10 029013 09513 100-20 
A 11 0*27414 0-8977 I00-07 
A 12 0-23104 0*7556 99*94 
A 13 0-21931 0-7179 10004 
B 14 0-26960 0-8812 99*89 
B 15 0-24926 0-8140 99-80 
B 16 0-22041 0-7211 99-98 
B 17 0-23278 0-7598 99*75 
B 18 025263 0-8263 99*96 
B 19 0-24518 0-8024 IOO-OI 
B 20 0-21891 o*7i55 99-88 
B 21 0-21742 0-7110 99'94 
B 22 0-24142 0-7894 99*93 
B 23 0-23386 0-7644 99-89 
B 24 0-25696 0-8430 100-26 
B 25 0-22680 0-7410 99*85 
A 26 0-42126 1-3814 100-21 

& B 27 0-49321 1*6153 100-09 

Table II. 
Analysis of the Results obtained in the Estimation 

Potassium when in the form of Pure Chloride. 
No. of Highest Lowest 
Expts. Result. Result. 

27 100-26 p.c. 9975 P-c. 

Average, 

ioo-oo p.c. 

of 

The precipitate from one of the experiments that had 
given a high result was carefully examined for traces of 
copper and iron ; none were found. The results of twc 
experiments previously tried may be stated here. 

jst Experiment.—1-0588 grm. of the chloro-platinate in 
scales contained in a porcelain crucible was kept at a tem¬ 
perature of 130° C. for four hours. Allowed to cool, and 
weighed. No loss. It was then reduced to powder in the 
crucible (taking every precaution to avoid loss of particles), 
and weighed again. Loss 0-0002. Heated again to 
130* C. until weight remained constant. Further loss, 
o’ooxo gramme. 

2nd Experiment.—1*4773 grm. of the salt in scales 
treated in the same way lost 0-0014 grm. 

These experiments show that the scales (sometimes at 
least) contain small quantities of fluid impurities mecha¬ 
nically confined, as suspedted by the Committee. 

The general method was considerably modified in the 
experiments, the results of which are recorded in Table III. 
I will describe the various modifications employed as 
briefly as possible; the method finally adopted will be 
described more fully further on. 

1st Modification.—After pouring off the spirit used to 
drench with, a little more was added to the precipitate ; 
the latter was then crushed to powder with a large glass 
rod smooth at the end, washed by decantation, and finished 
as usual. 80 per cent spirit employed. 

2nd Modification. — Alcohol g8 per cent employed to 
wash with. Crushed precipitate, and proceeded as above. 

3rd Modification.-^Alcohol 98 per cent used to wash 
with. Precipitate not crushed, but slightly manipulated 
with the glass rod. 

4th Modification.—Used alcohol of 98 percent: washed 
by decantation; removed these washings from receiver- 
Crushed precipitate, transferred it to crucible, finished 
washing as usual. Returned last washings through the 
precipitate four times. 

5th Modification.—Used 98 per cent alcohol. Proceeded 
as in 4th modification, except that last washings were 
only returned once through the precipitate unless they 
were opalescent, which was rarely the case. This is 
essentially the method finally adopted, but it will be 
described more fully further on. 

Table III. 

Results of Experiments on Mixtures of Pure Chlorides of 
Potassium and Sodium. 

KC1 found 
Expt. KC1 taken. NaCl taken. Weight of per 100 

Precipitate, pts. taken. 
1st modification— 

A 28 044890 0-3786 1-4683 99*96 
A 29 0-48126 o*4959 1-5728 99*87 
A 30 0-46452 0*4618 i*5i94 99*96 
A 3i o*4i573 0-3691 1-3607 100-02 
B 32 0-28632 0-3241 0-9329 99*57 
B 33 0-29022 0*2705 0-9484 99*87 
B 34 0-29566 0*2553 0-9638 99-62 
B 35 0-27297 0*2722 0-8898 99*62 

2nd modification— 
B 36 0-34136 03623 I-II70 100-00 
B 37 0*36843 o*3955 1-2059 100-03 
B 38 0*25984 0-2913 0-8506 100-04 
B 39 0-27016 0-3177 0-8835 99*94 
B 40 0-27654 0-2868 0-9053 100-04 
B 4i Rejected, filtrate not quite brilliant 
B 42 0-26269 0-2725 0-8618* 100-26 
B 43 0-31618 0-4002 1-0340 99*94 
B 44 Reje&ed, filtrate not quite brilliant 
B 45 Rejected, filtrate not quite brilliant 
C 46 0-28236 03400 0-9228 99-87 
C 47 0-28092 

3rd modification— 
o*3373 0-9184 99*90 

C 48 0-26506 0 2161 0-8669 99*95 
C 49 0-24090 0-2247 0-7887 100-05 

C 50 0-27640 03217 0-9050 100 -o6 

C 5i 0-28230 0-3023 0-9228 99*90 
C 52 0-24298 0-2707 0-7966 ioo-ig 
C 53 0-25932 0-2664 0-8496 100-12 

C 54 0-23776 0*2790 o*7797 100-22 
C 55 0-21784 

4th modification— 
0*2807 o*7i33 100-07 

C 56 0-24397 0*2868 07985 100-02 

C 57 0-29034 0 3210 0-9491 99*90 
c 58 0-21753 0-2212 0-7129 100-15 
C 59 0-21815 

5th modification— 
0-2548 0-7139 IOO-OI 

C 60 0-24874 0-2736 0-8149 100-12 
C 61 0-28285 0-3I07 0 9252 99*96 
c 62 0-24626 0-3207 0-8059 100-00 
c 63 0-24875 0-2829 0-8142 100-03 

c 64 0*24535 0-2842 0-8032 100-04 
c 65 0-23827 0-2829 0-7803 100-08 

c 66 0*26158 0-2860 0-8562 10003 

c 67 0*25328 0-2824 0 8282 99*93 
c 68 0*27606 0-2761 0-9039 100-06 

D 69 0-24544 O29OI 0-8035 100-04 

D 7° 031170 0-3309 1-0188 99-89 

D 71 0-25003 0-2678 0-8205! 100-29 
D 72 0-24594 O 2478 0-8062 ioo-iS 

D 73 0-28087 0-3228 0-9224 100-36 

D 74 028274 O 2983 0-9267 100-16 

* On turning out this precipitate it was found the scales had been 
very im perfectly crushed. 

t A fresh carboy of alcohol was opened and used from here. It 
was one of the same stock that had been used from in the former ex¬ 
periments. I examined it carefully, but except that it contained 
slight traces of organic impurities, such as are met with in most 
samples, I could detedt nothing wrong with it. 
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It will be seen that most of the results obtained, except 
by the first modification, are very accurate, but three of 
the earlier experiments were rejected, the filtrates not being 
quite brilliant. In dealing with such a dense precipitate 
the slightest opalescence in the filtrates is inadmissible if 
we wish to obtain thoroughly reliable results. I therefore 
felt bound to rejedt these three experiments, though the 
turbidity was very slight indeed, and the precipitates, when 
carried to the balance, showed results according well with 
theory, viz., No. 41, ioo'oi ; No. 44, 99*93; No. 45, 100*08. 
I had not yet_fully learnt that the filtrate could be returned 
through the precipitate with impunity, and that the annoy¬ 
ance from turbid filtrates might be almost entirely avoided 
by washing the precipitate by decantation before crushing 
it. 

After the analyses were completed the precipitates from 
experiments Nos. 71 and 72 were submitted to further 
washing by passing 20 c.c. of alcohol through each of 
them five times ; they were then dried again at 130° C., and 
weighed. The loss of weight sustained in each case was 
only 0*0002 grm. 

As regards the precipitate from experiments No. 73, 
before weighing, a thin film of perfedly white saline 
matter was observed on its surface, which looked very much 
like NaCl. After weighing this film was removed as com¬ 
pletely as possible. It tasted like NaCl, and gave a 
strong Na reaction in flame. 

Precipitate from experiment No. 74 did not taste of 
NaCl, nor were any white particles observed, even with 
the aid of a lens ; but it gave a Na readion in flame, 
though not a strong one, and only seen after K readion 
had disappeared. 

That the precipitates from No. 71 and No. 72 were 
pradically not reduced in weight by further washing with 
alcohol seems to indicate that the high results obtained in 
these experiments were also due to the presence of traces 
of NaCl in these precipitates. As they had been turned 
out and mixed with other residues they could not now be 
further examined. 

The solution of platinic chloride employed contained 
(as previously stated) 1 grm. of metal in 20 c.c. The 
quantities used in these four experiments were as follows: — 

Experiment No. 71, 22 c.c. 

)» 72> 20 )» 
73. 25 „ 
74. 23 „ 

The platinum was therefore in decided excess of the 
quantity required to convert all the KC1 and NaCl into 
platinum salts, and the presence of NaCl in the precipi¬ 
tates is therefore difficult to account for. 

I may here state that when these experiments were 
made the platinum had been recovered for the third time, 
and had reached a high degree of purity. 5 c.c. of the 
solution, evaporated as nearly to dryness as possible on 
the water-bath left a residue which dissolved completely 
in alcohol. The solution was very brilliant. Left in a 
corked bottle for twelve hours, not the faintest trace of 
precipitate was observed, even through a lens. 

The NaCl employed in all the experiments was a very 
pure sample prepared by the process of Margueritte; 
except that it contained a faint trace of sulphate—only 
apparent after standing some time mixed with chloride of 
barium : it was chemically pure. With a 10 per cent 
solution of this salt the following experiments were made. 
I will first state the quantities of NaCl and volumes of 
platinic chloride solution (1 grm. metal in 20 c.c,) used in 
these experiments. All the evaporations were made on 
the water-bath. 98 per cent alcohol used to dissolve— 

Experiment I . . 

NaCl taken 
in Grms. 

Solution of 
Platinic Chloride 

taken in c.c. 
20 

M 2a. . .. 0*2500 10 
J J 3 • • • 15 
> > 4.. . . .. 0*4131 20 

M 5 • • . •• 0*4237 20 

Chemical Nbws, 
August 19, 1881. 

Experiment 1.—Evaporated as nearly to dryness as 
possible. Left on water-bath about fifteen minutes 
longer. Added 80 c.c. aFohol. Complete solution. Very 
brilliant. Deposited nothing after standing twelve hours 
in closed bottle. 

Experiment 2.—Evaporated just to dryness; added 
80 c.c. alcohol. Solution not quite brilliant. Deposited 
small white precipitate after some hours. Precipitate too 
minute to examine further. 

Experiment 3.—Evaporated to drynessthen heated 
five hours longer on water-bath. Added 80 c.c. alcohol. 
Solution turbid, and remained so for hours. NaCl had 
evidently separated, and appeared struggling to re-combine 
(even in the midst of the strong alcohol) with platinic 
chloride, the latter being in large excess. After twenty- 
four hours a small white precipitate fell. This was sepa¬ 
rated ; it tasted like NaCl. Not further examined. 

Experiment 4.—Evaporated just to dryness. Added 80 
c.c. alcohol. Solution turbid, and after a time deposited a 
small perfectly white precipitate. Syphoned off fluid 
nearly to the bottom. Transferred residue to test-tube. 
Let settle; drained off alcohol; added a little water. Pre¬ 
cipitate dissolved completely. The solution w*as tested 
as follows.:— 

1st. Tasted. Distind flavour of NaCl. 
2nd. Heated in flame on platinum wire. Strong sodium 

readion. 
3rd. Added nitrate silver. Curdy precipitate; 
4th. Added chloride barium to a fresh portion. No 

readion. 
5th. Added one or two drops solution platinic chloride 

to a fresh portion. Evaporated on slip of glass 
until crystals formed. Examined these under 
microscope by polarised light. Beautiful play of 
colours (Andrewr’s test for sodium). 

Experiment 5.— Evaporated to dryness. Heated five 
hours longer on water-bath. Added 80 c.c. alcohol. 
Solution very turbid. Precipitate deposited after some 
hours. Colleded this on asbestos, washed with alcohol, 
dried, and weighed. Weight 0*0043 grm. Dissolved out 
with water and tested. Precipitate proved to be NaCl. 

It thus appears evident that even in the presence of 
excess of platinic chloride, reversion of a small portion of 
the NaCl will sometimes take place.* 

That this might occur may have been suspedted by 
others, but I have nowhere seen it distinctly stated that it 
ever does occur. 

Whether the reversion takes place in the dry mass or 
only on addition of the alcohol it is difficult to determine. 
Prolonged heating on the water-bath seems to promote 
the change. From experiments already made and others 
tried since, I feel satisfied that if in the presence of much 
NaCl, a somewhat larger excess of platinic chloride is 
used than was employed in the last four experiments, 
Table 3, and if the mass is not heated too long after it 
has become dry, on the water-bath, this reversion of NaCl 
will either not take place at all, or occur to such a trifling 
extent as to be of nopra&ical importance in the estimation 
of potassium, and as to render unnecessary the use of 
aqueous fluids in washing the chloro-platinate. 

It will be observed that the experiments modification 3 
gave fairly good results. Five of them, indeed, may be 
considered accurate, and the remaining three are not 
greatly in excess of the truth. As the precipitates in these 
experiments were not crushed, but the scales merely 
broken down slightly with the glass rod, some may think 
from these results crushing is hardly necessary. I con¬ 
sider, however, that it is unsafe ever to dispense with it 
if we wish to obtain thoroughly reliable results, for it 
seems pretty evident that the crystals will at times entrap 
impurities which the alcohol can remove if it is allowed 
to reach them. Moreover, these matters appear to be 

* Some may think complete combination does not take place in the 
first instance. That reversion occurs seems more probable. There¬ 
fore I have adopted this view here, where the question as to which is 
the correct one is of no practical importance. 
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retained occasionally with considerable force by surface 
adhesion.* The precipitate when reduced to powder 
forming a compact mass in the crucible, offers consider¬ 
able resistance to the passage of the fluid, and under 
pressure of course this will render thorough cleansing 
more certain. 

As regards minus errors when alcohol of the strength 
employed by me is used to wash with, I know of nothing 
in the process that can cause them. Therefore, when 
they appear, I believe they must be due to faulty manipu¬ 
lation. 

Erratum.—By an error in copying, the fadtor on p. 77, 
col. 2, line iS from bottom, was given as 0*3050. It 
should be 0*3056. 

(To be continued.) 

ON SALT-BUSH AND NATIVE FODDER PLANTS 

OF NEW SOUTH WALES.! 

By VV. A. DIXON, F.I.C., F.C.S., Technical College, Sydney. 

(Concluded from page 79.) 

No. 5. Atriplex sp. 
Oil.1*56 
Carbohydrates . 3870 
Albumenoids.   16*18 
Woody fibre.14*48 
Ash—C02  29*08 

ioo-oo 

Nitrogen.2-59 
Woody parts of plant .. .. 48percent. 
Edible ,, ,, .... 52 per cent. 

Ash Analysis. On Ash. On Plant. 
Potash . .. .. 26-54 772 
Soda . 9'39 
Chloride of sodium .. .. 6-21 i-8o 
Lime . 4*24 
Magnesia .. 1-92 
Ferric oxide 0*48 
Sulphuric oxide .. •• •• 3'57 1-04 
Phosphoric ,, 1*22 
Silica soluble •• • • 4'37 1*27 

No. 7. Atriplex nutnularia. Old man salt-busb. 
Oil . 
Carbohydrates .. . 42-85 
Albuminoids 
Woody fibre 
Ash—C02 .. 

100*00 

No. 

Nitrogen 
Woody parts of plant . . . . 10 per cent. 
Edible ,, ,, .. go per cent. 

Ash Analysis. On Ash. On Plant 

Potash . I5'69 4-91 
Soda . •• 29*57 9-25 
Chloride of sodium .. 30-28 9"47 
Lime . • • 8*65 2-71 
Magnesia • • 677 2*12 
Ferric oxide .. .. 0*64 0*20 
Sulphuric oxide •• 3-17 0-99 
Phosphoric ,, .. 4*n 1-28 
Silica soluble .. ri2 o”35 

xoo-oo 31-28 

Chenolea bicornis. Cotton-bush. 
Oil . 
Carbohydrates 
Albumenoids .. 
Woody fibre .. 
Ash—C02 .. .. 

IOO’CO 

Nitrogen.. .. 1-47 
Woody parts of plant . . 6 • 6 per cent. 
Edible . 

Ash Analysis. On Ash. On Plant. 

Potash . • • 24-73 1731 
Soda. 1-412 
Chloride of sodium.. .. 8-24 °'577 
Lime. 1703 
Magnesia. 0-579 
Ferric oxide o-ogo 
Sulphuric oxide •• 3-95 0*276 
Phosphoric ,, •• 5'44 0-381 
Silica soluble .. •• 3’59 0-251 

IOO'OO 29-08 

No. 6. Kochia pyramidata. Blue-bush. 
Oil.2*14 
Carbohydrates .32*63 
Albumenoids..19-94 
Woody fibre.8 04 
Ash—C02 ..   37-25 

IOO'OO 

Nitrogen.3-19 
Woody parts of plant .. .. 37 per cent. 
Edible ,, ,,.... 63 per cent. 

Ash Analysis. 
Potash . 
Soda 
Chloride of sodium 
Lime . 
Magnesia .. 
Ferric oxide. 
Sulphuric oxide .. 
Phosphoric „ .. 
Silica soluble 

On Ash. On Plant. 
12*39 4-62 

34N3 12-83 

26*67 9’93 
8-75 3-26 
772 2-72 

1*28 048 

i*n 0-41 

3-98 1*48 

4-07 I-52 

100*00 37'25 

* See experiments further on. 
+ A Paper read before the Royal Society oTNew South Wales. 

ioo-oo 7-000 

No. 4 contained or gave up to ether more chlorophyll 
than any of the others ; the quantity of this was generally 
small, judging from the colour of the solution. 

By an unfortunate mistake the whole of the original 
specimen of No. 6 (the blue-bush) was incinerated. In 
writing for another specimen, it was suggested that only 
the more tender parts of the plant need be sent, which 
suggestion was almost too literally carried out; and as 
there had been rain between the two gatherings, the plant 
had entered on its vigorous spring growth, so that the 
specimen consisted almost entirely of young succulent 
shoots. This accounts for the high percentage of ash and 
albumenoids, which are generally higher in immature 
plants, and the ash would probably be richer in alkaline 
salts than the ash analysis made on the original specimen 
shows. Being then in a different stage of development, 
this analysis does not very well bear comparison with 
those of the other plants. 

The different character of the ash of the cotton-bush 
from the others was at once shown on charring, as the 
mass in the crucible slowly burnt away after its removal 
from the fire, and without further application of heat, and 
the residue after this spontaneous combustion did not con¬ 
tain above 20 per cent of carbon. It was also noticed 
that on burning a small portion for the ash determination, 
it differed somewhat from the other stven, as they all 
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Tabular Statement of the Composition oj European Fodder Plants at the Time of Flowering. 

I. 
Meadow Hay. 

2. 
Red Clover. 

3. 
Lucerne. 

4- 
Oaten Hay, 

Fat. 3-64 2-94 4'34 
Carbohydrates 48-25 4379 40-95 49-r8 

Albumenoids.. 16-70 17-06 io-86 

Woody fibre.. ■ •• 30-35 29-17 31-41 30-24 

Ash. 6-70 764 578 

100*00 IOO'OO IOO'OO XOO'OO 

On Ash. On Plant. On Ash. On Plant. On Ash. On Plant. On Ash. On Plant 

Potash . 26-20 I-9I5 32-25 2-i6i 13-66 1-044 35-24 1-907 

Chloride potassium * • • • 2'54 0-184 3*06 0-205 2-05 0-156 779 0-408 

Chloride sodium .. • • • • 11*04 0-805 3-84 0-257 2’6o 0-199 2-75 0-148 

Lime • • • • • • • • • ■ 13-88 I'OOi, 38-I9 2-225 62*83 4800 II’55 0-621 
Magnesia .. .. • » • • 4'97 0-362 12-04 o-8o6 4-90 o-374 369 0-199 

Ferric oxide .. • • • • 0-46 0-033 0-74 0-050 1*03 0-078 o-6i 0-033 

Phosphoric oxide.. • • • • 6-25 0-455 9'77 0*654 8-15 0 623 10*28 0-553 
Sulphuric oxide .. • • • • 5*33 0*388 2‘95 o-igx 3-90 0-298 2 67 0-144 
Silica . • » • • 28-21 2*056 2-65 0*178 o-8i 0062 2574 1-363 

0. 1. Mean of fifty analyses, representing hay of good quality. Way, “ Watts s Dictionary ” 2nd Sup. . r* 53c 

No. 2. Mean of eleven analyses of hay of good quality. Way, loc. cit. 
No. 3. Mean of a small number of analyses. Way, loc. cit. 
No. 4. Oats at period of flowering, entire plants. Arndt, jfarsb. Agricul. Client., 1858-9, p. 24. 

burned with a luminous and more or less smoky flame, 
which was particularly the case with No. 7, diffusing at 
the same time a peculiar, somewhat fishy odour, whilst it 
exhibited no such peculiarity either as to flame or odour. 

To arrive at the value of a fodder plant, there are many 
properties which have to be taken into consideration, 
besides the actual nutritive value as ascertained by analysis, 
in determining their suitability for grazing, such as the 
rapidity of growth of the plant, ability to withstand drought 
and constant cropping, and acceptability in respeCt to 
flavour to the cattle. On such points it is beyond my J 
power to speak, but it appears to me a subject of sufficient 
importance and interest to induce some of those who have 
the opportunity to make accurate notes on the plants in , 
this diredtion, and publish the results. 

The order in which the salt-bushes proper are considered 
to stand from a grazier’s point of view, are 1st, A.numularia, I 
or old man salt-bush ; 2nd, the dwarf salt-bush, the others 1 
not being so much considered. The cotton-bush is con¬ 
sidered to be of great value, both from the fadt that the 
sheep get very fat on it, notwithstanding its unpromising I 
appearance, which reminds one of a half-dried European 
broom-bush, but also from its ability to withstand long 
protradted drought. The blue-bush (Kochia) is not held 
in much esteem by the sheep, who do not eat it unless 
pushed by hunger, and their owners naturally place it low 
down in the list. This must be entirely a question of 
flavour, as so far as can be judged from the proximate 
analysis of the immature plant examined, it must have 
nearly the same nutritive value as the salt-bushes. 

An examination of these analyses, and a comparison 
with the examples of well-known European fodders given, 
shows that the whole of these plants stand in a good posi¬ 
tion with regard to nutritive value. 

Like the greater number of the plants of the natural order 
Chenopodiacece they contain an extraordinary amount of 
ash, and its proponderance at once strikes one on looking 
at the analysis, so that they seem well entitled to their 
popular name of salt-bushes, although there are only three 
which contain a very large proportion of common salt. 

I can only find one analysis of a plant of the same 
genus, viz., A. verrucifera from the Kergis Steppes, 
which contains 12-5 per cent ash,* whilst in the specimens 
examined it ranges from 24 per cent to 31*28 per cent; but 
in species in other genera, of the same order as Salsola, 
the ash sometimes lises as high as from 30 to 42 per cent, 
as determined by the same author,f and many of these 

* Gobel, “ Watts’s Dictionary,” 1-474. 
“ Watts’s Dictionary,” v., p. 176,; 

( plants weie formerly, and in some cases are even now for 
local use, of much importance as a source of soda. 

In the following columns are given the ratios in which 
the total ash, the common salt, and the potash stand in 
relation to the total digestible matter taken as 100, 
including in that term the oil, carbohydrates, and albumen- 
oids. There is also given the average of the salt-bushes 
properly so called, omitting the blue-bush, as the analysis 
was made on a specimen at a different and imperfect stage 
of growth, and the cotton-bush, as it is a plant of an entirely 
different character. 

The great difference between the salt bushes and 
European fodders is thus shown conspicuously, and the 
former are placed entirely by themselves, whilst the cotton- 
bush, as far as the points considered are concerned, ranges 
itself with the latter. 

Ratios of Digestible Matter of Ash, Potash, and Salt. 

Digestible. Ash. Potash. Salt. 

1. Dwarf salt-bush . . 100 44 7-4I7 1-024 
2. Small salt-bush ., 100 41 5-607 14-590 
3. Salt-bush weed .. 100 45 8-952 3-581 
4. .... 47 I3-5I6 5734 
5. .. .. 53 I3"751 3-207 
7. Old man salt-bush , . 100 5i 7-986 15-403 

Average . . 100 47 9738 7689 

8. Cotton-bush . . 100 10 2-541 0847 

Meadow hay .. 12 3*207 1-604 

Red clover. 10 3724 0-720 
Lucerne . 12 1-969 0-581 
Oaten hay 8 3 277 0-863 

These plants being chiefly used for the pasturage of 
sheep, we may glance at what effedts might be expected 
to take place on the animals, for there seems little doubt 
that changes in them must occur from a diet so very dif¬ 
ferent to that on which they have been bred from im¬ 
memorial time in Europe. Youatt, after speaking of the 
effect of climate on sheep and their wool, says :— 

“ Pasture has a far greater influence on the fineness cf the 
fleece. The staple of the wool, like every part of thesheep, 
must increase in length or in bulk when the animal has a 
superabundance of nutriment; and on the other hand, the 
secretion from which the wool is formed must decrease like 
every other when sufficient nourishment is not afforded.”* 

Sheep in common with other berbivorae, appear to 

* Youatt on the Sheep, p 
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require a large quantity of soluble chlorides, which by 
evolving free hydrochloric acid in the stomach, or rather 
in the gastric juice, enables them to digest very consider¬ 
able quantities of cellulose. According to Bidder and 
Schmidt,* 1000 parts of the gastric juice of the sheep contain 
986*148 parts of water, whilst out of the remaining 13*852 
parts 6*o consist of soluble chlorides and 1*557 of hydro¬ 
chloric acid. It is seer, that the salt-bushes supply these 
chlorides in large proportion, and we might therefore 
exped the digestion to be adive and to effed the assimi¬ 
lation of the nutritive matter with certainty, 
It is in the wool, however, that we should expedlthe greatest 
effedt to take place from sue h a diet. Youatt says (page 60) 
“The abundance and healthiness of the wool is propor 
tional to the amount of yolk.” The yolk of wool consists 
partly of fatty matter combined to a greater or less extent 
with lime and earthy matter in the form of an insoluble 
soap, but its greater part consists of a peculiar compound 
containing potash called “ suint.” This substance forms 
about one-third of the weight of raw merino wool and about 
14 per cent in ordinary wool, and is readily soluble in cold 
water. It is used to a considerable extent as a source of 
potash in France,! where 1000 tons per annum of potashes 
are obtained from it. Hoffman saysj: that 1000 lbs. of 
wool yield from 70 to 80 lbs. of pure catbonate of potash, 
and 5 lbs. to 6 lbs. of sulphate and chloride of potassium, 
the weight of dry suint being from 140 lbs. to 180 lbs.; and 
this would give, as an average yield from the suint, 17 per 
cent of adtual potash and 1*5 per cent of chloride and sul¬ 
phate. From the percentage of suint given this evidently 
refers to ordinary wool, and as merino wool contains twice 
as much the adtual quantity of potash will be double, and 
1000 lbs. of greasy merino wool would carry off about 60 lbs. 
potash. From the ready solubility of this substance in 
cold water, it appears probable that much of it may be 
washed out of the wool by rain and dew during its growth, 
and that the quantity remaining in the shorn fleece may 
represent only a small portion of that which has been 
elaborated by tire sheep. This would constitute a con¬ 
siderable drain on the potash obtained by the animal from 
its food, and it appears evident that the plants we are con¬ 
sidering, from their richness in that alkali, would enable the 
sheep, and especially the merinos, to withstand that 
drain and produce that abundance of yolk on which it 
appears the fineness of the wool so much depends. That 
this is so is shown by the high esteem in which Riverina 
wool is held, and I hope by an examination of the wool 
itself to come to a definite conclusion on the matter. 

The cotton-bush does not differ much in the matter of 
the ratios just considered from ordinary European fodders, 
and it evidently owes its value to the high percentage of 
carbohydrates which it contains, in which it stands above 
all competitors, and from which it obtains its fattening 
properties. 

In the following columns are given—first the percent¬ 
age of digestible matter (organic); 2nd, the ratio of 
albumenoids to oil and carbohydrates, or of flesh-forming 
material to fat-forming, the former being taken as 100. 

z. 2. 3- 
f. Dwarf salt-bush \ . .. .. 58'58 100 287 
2. Small salt-bush .. .. •• 57'96 100 565 
3, Salt-bush weed .. 100 338 

?8'fio TOO 362 4* ‘ ' 
5.-.. .. 100 249 
6. Blue-bush .. 100 174 
7. Old man salt-bush .. .. 61*48 100 211 
8. Cotton-bush 100 641 
Meadow hay .. 100 478 
Red clover 100 284 
Lucerne. 100 256 
Oaten hay. 100 482 

* “Watts’s Didionary,” ii., 822. 
I Roscoe and Schorlemmer’s “ Chemistry,” vol. ii., pt. 1, p. 9 . 
1 “Report on Chemical Produds in International Exhibition,” 

1862, p. 42. 

9L 
It will be observed that in every case the total amount 

of digestible matter in the salt-bushes falls below that in 
the European fodders, with the exception of the old man 
and the cotton-bush ; but this in all cases is due to the 
greatly increased quantity of ash, as in none of them is 
the quantity of indigestible organic matter so great. The 
ratios of carbohydrates to albumenoids vary greatly in the 
different plants, in some cases fully as low as in the 
leguminosae, in some rising as high and higher than in 
the grasses. The exceptionally low ratio in the case of 
the blue-bush is undoubtedly due to the very immature 
condition of the specimen examined. I do not feel 
warranted in drawing any conclusion from these ratios, 
taken from such a small number of samples, but place 
them before you in the hope that some one else, by ex¬ 
amining the plants from the different standpoints already 
indicated, may enable us to arrive at the proper compos*- 
tion of a fodder plant to produce the best result in wool 
or mutton, or both. 

In conclusion, my thanks are due to Mr. Mair, of 
Groongal, Narar.dera, and to Mr. Wilson, of the Mercan¬ 
tile Bank, for procuring me the plant specimen ; and to 
Mr. Moore for naming them for me. 

NOTICES OF BOOKS. 

The Retrospect of Medicine. Edited by W. Braithwaite, 

M.D., and James Braithwaite, M.D. Vol. lxxxiii., 
January—June, i88r. London: Simpkin, Marshall, 
and Co. 

This volume contains the usual summary of observations 
relative to medical science. We cannot say that the fads 
here recorded are of any especial chemical interest. No 
new compound, whether natural or artificial, mineral or 
organic, appears to have been introduced into pradice as 
a remedial agent. 

A curious physiological fad here noticed is the occur¬ 
rence of free sulphuretted hydrogen in the urine of a 
patient, which otherwise presented no anomalous features. 
During two years this urine, whenever examined—some¬ 
times within a minute of its emission—was found to con¬ 
tain from 1*4 to 1*9 c.c. per litre. About the same time 
Dr. C. A. Cameron had the opportunity of observing a 
young lady, in apparently good health, from whose skin 
sulphuretted hydrogen was exhaled for about three years. 
Lead test-papers placed in contad with her skin were 
blackened in a few hours, as were silver coins, thimbles, 
See., carried in her pockets. If she exerted herself the 
odour was distindly recognised. 

Rheumatism : its Nature, its Pathology, and its Successful 
Treatment. By T. J. Maclagan, M.D. London: 
Pickering and Co. 

In this work the author first combats, by indudive 
reasoning, the commonly received opinion that acute 
rheumatism is simply due to exposure to cold and damp. 
He next discusses the theory of Prout that the materies 
morhi is ladic acid. He admits that acute rheumatism is 
attended with an excess of ladic acid in the system, such 
as is met with under no other circumstances, but he argues 
that this excess, though one of the phenomena of the 
disease, is not its cause. Dr. Richardson’s experimental 
result, that the injedion of ladic acid into the systems of 
the lower animals is followed by inflammatory changes 
similar to those occurring in acute rheumatism, is regarded 
as doubtful. Nor can ladic acid be assigned as the cause 
of its own excess. 

The author’s theory is that the rheumatic poison enters 
the system from without and belongs to the class of 
miasms. Rheumatic fever is in many respeds strikingly 
analogous to malarial fever, and is speedily arrested by 

Dr. Maclagan on Rheumatism. 
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large doses, not, indeed, of quinine, but of the salicyl 
compounds. In connection with this subject Dr. Maclagan 
enters at some length into the characteristics of miasmata 
and their distinction from contagia. That the poison of 
rheumatism has ever been isolated the author does not 
contend. 

Dr. Maclagan seems to have been led to use salicine in 
the treatment of rheumatism by a somewhat curious 
course of reasoning. He notes that certain maladies are 
best combatted by remedies peculiar to the districts where 
they prevail. Thus ipecacuanha grows, or can grow, in 
climates where dysentery is most common. Intermittents 
are most deadly and abundant where the Cinchonaceas 
grow most readily. In like manner, he argued that the 
Salicaceae—the willows—haunt the districts where rheuma¬ 
tism is most likely to arise. Whether this principle will 
bear generalising we cannot venture to pronounce. 

Salicylic acid the author regards as less safe and trust¬ 
worthy in its action than salicine. The latter evidently 
does not owe its remedial aCtion to a supposed conversion 
within the system into salicylic acid, since the administra¬ 
tion of salicine relieves the depression and other symptoms 
to which salicylic acid gives rise. 

~^- 

New Series of Technological Handbooks. 

The City and Guilds of London Institute for the Advance¬ 
ment of Technical Training’have concluded to issue a 
series of text-books for the especial use of students who 
are about to attend their classes or prepare for examina¬ 
tions. Experience has convined the Council of the Insti¬ 
tute that existing text-books are too costly, often unfitted 
by their style for readers who have not enjoyed the benefit 
of a learned education, and sometimes compiled by writers 
who, whilst thoroughly acquainted with the scientific 
principles of the different arts, were little ponversant with 
their practical working, The series now preparing for 
publication will be edited by Mr. H. Trueman Wood, B.A., 
the Secretary to the Society of Arts, who has rendered 
great services to the Institute, and is thoroughly conver¬ 
sant with the requirements of its students. The following 
volumes are in preparation:—“ Calico-printing, Dye¬ 
ing, and Bleaching,” by W. Crookes, F.R.S., &c.; 
11 Iron and Steel Manufacture,” by A. K. Huntington, 
F.C.S., F.I.C., Professor of Metallurgy at King’s College, 
London; “ Telegraphs and Telephones,” by W. H. Preece, 
F.R.S., M. Inst. C.E., Electrician to the General Post 
Office; “ Cotton Manufacture : Part I., Spinning; Part II., 
Weaving,” by R. Marsden, Editor of the Textile Mann- 
facturer; “Glass Manufacture: Crown, Sheet, and Plate 
Glass,” by H. Chance, M.A., of the firm of Chance Bros., 
Birmingham; “ Flint Glass,” by H. Powell, B.A., of the 
Whitefriars Glass Works ; “ Optical and Lighthouse 
Glass, by J. Hopkinson, M.A., LL.D., F.R.S. The price 
of each volume will be from 3s. 6d. to 5s. 

It must be distinctly understood that the manuals in 
question will not be “ cram books.” Their object will be 
to furnish a practical outline of the various arts, capable of 
standing the test of aCtual work, and which the student 
may fill up in detail from his observations in the factory. 
The principle of the whole series will be practice combined 
with theory. 

CORRESPONDENCE. 

TREATMENT OF HYDROFLUORIC ACID 
WOUNDS. 

To the Editor of the Chemical News. 

Sir,—In cases of injury arising from the effects of hydro¬ 
fluoric acid on the skin allow me to recommend to your 
notice, treatment with a paste of chalk and water, and 

Chemical News, 
August 19,1881. 

afterwards with a mixture of chalk and olive oil. This 
latter mixture allays the pain and suffering considerably, 
and materially hastens the healing process, as I have had 
occasion to witness a few days ago in reference to an 
assistant in my employ. He was treated thus, and now 
the face-wounds (which were very severe and deep) are 
healing over, forming a perfectly healthy skin. 

If you think proper, I should like to give others whatever 
benefit may be derived from this experience, through the 
medium of your valuable journal.—I am, &c., 

A. E. Robinson, F.C.S. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ol temperature are Centigrade, unless otherwise 
expressed. 

Bulletin de la Societe Chimique de Paris, 
No. 5, March 5, 1881. 

Observations on Pernitric Acid.—M. Berthelot.—• 
Already noticed. 

Part Played by Time in the Formation of Salts.— 
M. Berthelot.—It has been erroneously supposed of late 
that the reactions of dissolved bases and acids upon dis¬ 
solved salts are not completed at once, but are, in general, 
capable of being prolonged for a considerable time, beyond 
the limit where they cease to be detected by the variations 
of the thermometer. The chemical equilibrium established 
so rapidly in dissolved saline systems seems correlated to 
the electrolytic conduCtibility which characterises these 
systems. 

Glucoside extracted from Common Ivy.—L. Vernet. 
—Already noticed. 

The Present State of the Rosaniline Question.— 
A. Rosenstiehl. — The rosaniline question has entered 
upon a new phase. MM. E. and O. Fischer have arrived 
at the conclusion that the three NH2 groups which exist 
in their molecules, are, over against the carbon of the 
methane, in the para- position, and in reliance upon the 
result of direCt experiment they deny the formation of 
rosanilines, either from a mixture of aniline and of pseudo- 
(ortho) toluidine or from pseudo-toluidine alone. The 
author takes occasion to distinguish the points upon which 
he agrees with MM. Fischer, and those which seem to 
require further examination. The rosaniline which is 
prepared with a mixture of aniline and ortho-toluidine is 
always formed in small quantity. In this reaction the 
aniline plays a part difficult to define, the pseudo-toluidine 
alone sufficing to produce the red colouring-matter. MM. 
Fischer consider they have proved that its formation is 
solely due to the presence of a little para-toluidine in the 
alkaloid employed. The separation of the last percentages 
of crystallisable toluidine is not effected without extreme 
difficulty. It is only by submitting the salts and the aceto- 
toluide to numerous re-crystallisations that a point is 
reached where the coloured reactions no longer appear. 
Such a pseudo-toluidine gives still yields of magenta 
varying, according to the success of the process, from 5 to 
12 per cent. Admitting that the formation of this rosani¬ 
line is due to the presence of para-toluidine (at least 3 per 
cent would be required for such a yield), it results that the 
alkaloid which escapes the aCtion of the arsenic acid 
(about 40 per cent) being deprived of its para-toluidine by 
the first operation would be afterwards unfit for the pro¬ 
duction of rosaniline. This is not the case. The alkaloid 
which thus escapes after being freed from small quantities 
of secondary amines, yields on a second treatment as 
much magenta as it did the first time. The author has 
melted pseudo-toluidine which has escaped twice, for the 
third time along with arsenic acid, and there has been 
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formed as much magenta as before. This produdtion of 
colouring-matter is not due to the presence of xylidine or 
any other analogous body, for the alkaloid employed had 
distilled over within the interval of single degree Centi¬ 
grade. From this series of experiments it results that if 
pseudo-toluidine, alone or mixed with aniline, gives small 
yields of magenta, these yields are not null. The author 
does not think that they are due to the presence of para- 
toluidine, since from 5 to 7 per cent of this base would be 
needed to produce the 15 to 20 per cent of magenta formed 
by repeated fusions, which is inadmissible. Either, there¬ 
fore, the pseudo-toluidine must be transformed during 
fusion into para-toluidine, or it is capable of forming 
rosanilines, though to a less degree than its isomer. The 
author thinks that the conclusion of MM. Fischer, i.e., 
that the methane of para-toluidine alone is capable of 
forming rosanilines, is not in absolute agreement with all 
the fads known. The properties of the different rosani¬ 
lines are so parallel, as to external appearance, centesimal 
composition, tindorial power, and chemical fundions, 
that their non-identity can only be proved by studying the 
produds of their destrudion by an energetic reducing 
agent, hydriodic acid. M. Rosenstiehl considers those 
rosanilines as distind which furnish different redudion- 
produds, and inversely. He thus distinguishes para- 
rosaniline, which is decomposed into aniline and para- 
toluidine from the rosaniline of commerce, which splits up 
into aniline, para-toluidine, and pseudo-toluidine. All the 
conclusions obtained by this method are not, however, 
trustworthy. The toluene red of Coupier is an instance. 
Its redudion-produds are identical with those of common 
rosaniline, i.e.,aniline, para-toluidine, and pseudo-toluidine. 
Yet it is obtained from materials free from aniline. 

Reserve for Aniline-black.—Horace Kcechlin.—It is 
known that aniline-black is produced diredly upon the 
fibre by printing a thickened mixture of potassium 
chlorate, aniline hydrochlorate, and a metallic salt. 
Rosenstiehl has shown that the readion is due to the in¬ 
fluence of the chlorine produced by the decomposition of 
the chloric and hydrochloric acids. MM. Storck and 
Strobel proposed to absorb this chlorine by means of am¬ 
monium or potassium sulphocyanide, persulphocyanogen 
being formed. They prove that by printing upon cotton 
pieces, colours either with albumen, tannin, or aluminium 
ar»eniate, mixed in any case with 50 to 60 grms. sulpho¬ 
cyanide per litre, padding in (the materials for) aniline- 
black, and steaming, the black is not formed where the 
sulphocyanide has been applied, the latter body ading as 
a reserve. This process has been in successful adion for 
two years. [A pattern is appended, showing a design 
with alizarin-red and rose, and Guignet’s green (albumen), 
all mixed with sulphocyanide, then padded in aniline-black, 
steamed, and soaped.] Sodium hyposulphite, being an 
antichlore, ads also as a reserve in the dose of 400 grms. 
at least per litre of colour. Pyrogallic acid, 15 to 20 grms. 
per litre, also reserves well. The same result is obtained 
by a process which consists in dyeing the cotton with a 
manganese bronze, upon which dischatge colours are 
printed, and the bronze is then converted into black by a 
passage through a salt of aniline. The goods are passed 
into manganese chloride, then into caustic soda, and 
oxidised with chloride or chrome. Upon this bronze ground 
are printed colours containing 400 to 500 grms. per litre of 
stannous chloride along with the colouring-matter and 
steamed. The “ bistre ” styles described by Persoz are 
thus obtained, and on padding in aniline sulphate the 
bronze is converted into black. A garnet is obtained in 
like manner by substituting naphthylamine for aniline. 

No. 6, March 20, 1881. 

Adtion of Ozone on the Germs Contained in the 
Air.—E. Chappuis.—The author has undertaken experi¬ 
ments to show that ozone has the property of destroying 
the germs capable of occasioning fermentations, putre¬ 
factions, and the development of mouldiness. He has 
filled flasks with beer yeast, and stoppered them, some 

with cotton which had been exposed to the adion of ozone, 
and the remnant with cotton not so prepared. The latter 
became turbid in the course of a few days, whilst those 
stoppered with ozonised cotton remained limpid after 
twenty days. 

Hydrochlorates of the Metallic Chlorates and the 
Reduction of Chlorides by Hydrogen.—M. Berthelot. 
—Already noticed. 

Fractionated Distillation of Crude Quinoleine and 
the Oxidation-ProduCts of Lutidine.—CEchsner de 
Coninck. —The author has obtained lutidine boiling at 
165°, and the two collidines boiling at 180° and 195°, in 
equal quantities. The fraction containing parvoline is 
about the half of that containing lutidine. 

Benzhydrol Acetate.—Camille Vincent.—The author 
has obtained this compound in crystals, fusible at 41 -5°> 
inodorous, volatile without decomposition, about 300° 
yielding a colourless liquid, which on cooling solidifies 
into a crystalline mass. 

Russian Chemical Society'.— Meeting of Sept, 11/23, 
1880.—M. V. J. Ragosine offers the sum of 3000 francs as 
a prize for the best lamp, capable of burning heavy petro¬ 
leum oils, of from 0*865 to 0*875 sp. gr. 

MM. Beilstein and Kourbatoff announce that they have 
obtained succinic acid, several liquid acids, and a nitro- 
produft, C6Hii(N02), by the aCtion of nitric acid upon 
that fraction of Caucasian petroleum boiling between 950 
and ioo°. Hexa - hydro - meta - xylene exists both in 
American and Caucasian petroleum. 

M. Menschoutkine described the influence of isomerism 
upon the etherification of glycol. 

M. Latschinoff announced that a mixture of 4 parts 
cholalic acid and 1 part of fatty acids is deprived of its 
taste. 

M. Lonatschewsky-Petrounjaka gave the results of the 
analysis of the water of the Dnieper. 

M. Elissafow communicated a memoir on the leucic 
acid derived from the caproic acid of fermentation. 

M. Mendeleeff gave an account of the petroleum deposits 
of the Caucasus, which be considers the most abundant 
in the world. He has also explored the sulphur beds of 
northern Daghestan. 

The Influence of Chemical Research upon the 
Recent Progress of Metallurgy.—V. Deshayes.—The 
author gives an account of the processes of Hollway and 
of Thomas and Gilchrist. 

Contribution to the History of Sulpholeic Acid.— 
M. Prud’Homme.—A translation from Runge’s Farben- 
Chernie, 1834, describing the preparation of sulpholeic 
acid and its use as a mordant in cotton dyeing. 

No. 7, April 5, 1881. 

The Use of the Nitrous Gases in Disinfection and 
Sanitation.—H. Suilliot.—The author has devised an 
apparatus for applying the vapours of chamber crystals in 
disinfection. He finds them more efficacious than ozone. 

The Decomposition of Bicalcic Phosphate by 
Water.—C. Delattre.—On boiling bicalcic phosphate in 
water the liquid becomes acid, and a notable quantity of 
phosphoric acid passes into solution. Tire author has 
examined the nature of this decomposition, and the limits 
within which it takes place. The products of the reaction 
are mono-calcic and tri-calcic phosphates, but the decom¬ 
position never becomes complete, as these substances tend 
to re-combine, forming bicalcic phosphate. A cold solu¬ 
tion of the bicalcic salt may be completely decomposed by 
boiling. 

A New Method of Preparing Silicium Oxy-chlo- 
rides.—L. Troost and P. Hautefeuille.—The authors 
caused a current of chlorine mixed with half to one-fifth 
its volume of oxygen to aCt upon crystallised silicium in 
a glass tube. 

Magnetic Oxide of Iron.—M. Berthelot.—According 
to the recent researches of M.Moissan, there exist several 
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distinct isomeric states of magnetic oxide, differing in the 
facility with which they are attacked by acids. The 
author has determined the formation-heat of the most 
soluble of these compounds. 

The Vapour-Density of Iodine.—M. Berthelot.—The 
laws of Dulong and Petit, of Gay-Lussac, and of Mariotte, 
constitute the sole scientific base upon which rests the 
physical determination of molecular weights, and conse¬ 
quently the numeration of the atoms in present theories. 
In case these laws should not hold good for certain ele¬ 
ments the physical definition of the molecular weights of 
their atoms would become mere conventions. The author 
has already shown that the experiments of MM. Kundt 
and Warburg, on the speed of sound in mercurial vapour, 
are irreconcilable with the totality of the three funda¬ 
mental laws above mentioned. The experiments of M. 
V. Meyer, on the decrease of the gaseous density of iodine 
and the halogens, under constant pressure, but at tem¬ 
peratures widely remote from each other, are still more 
contrary to the admitted laws. The only law absolutely 
and universally applicable to the elements is the invari¬ 
ability of the relations of weight, according to which they 
combine. This notion and that of the energy brought 
into play in their reactions are the sole firm foundations 
of chemical science. 

Formation-Heat and the Comb :stion-Heat of the 
Principal Hydrocarbomc Gases and Vapours.—M. 
Berthelot.—Already noticed. 

The Products of Oxidation of Cholalic Acid.—P* 
T. Cleve.—A continuation of the memoir continued in the 
last number. 

Moniteur Scientifique, Quesneville. 
March, 1881. 

Process for the Total Destruction of Organic 
Matters in the Detection of Mineral Poisons.—Dr. 
A. G. Pouchet.— This process has been already described 
in the Chemical News. 

Hydrometric Method for the Determination of 
Butter in Milk.—Dr. F. Soxhlef.—This process cannot 
be intelligibly described without the aid of the accom¬ 
panying illustration. 

Principal Properties of Celluloid.—F. Boekmann.— 
The various specimens of celluloid examined by the author 
do not contain true gun-cotton (hexa-nitrocellulose), but 
the pyroxyline of collodion, perfectly soluble at common 
temperatures in a mixture of ether and alcohol. Celluloid 
is not a true definite chemical combination. 

On Basic Salts and on Atacamite.—M. Berthelot.— 
The author considers that atacamite (copper oxychloride) 
does not result from tt,e substitution of the metallic oxide 
for the water of hydration of cupric chloride. 

The Transformation of Glucose into Dextrine.— 
MM. Musculus and Meyer.—The substance which the 
authors formerly obtained on dissolving glucose in sul¬ 
phuric acid and adding alcohol to the solution presents all 
the properties, physical, chemical, and organoleptic of a 
dextrine. 

A Cellular Yeast which does not Seciete an Inver- 
sive Ferment.—E. Roux.—This new yeast is incapable 
of setting up fermentation in a solution of cane-sugar. 

The FroduCts of Oxidation of Cholalic Acid.—P. 
T. Cleve.—Not adapted for useful abstraction. 

icussian Chemical Society.—Session of October 2/14, 
1880.—M. Mendeleeff read the conditions for the Rago- 
sine prize. 

M. W. Alexeeff described his experiments on the pre¬ 
paration of pure phenol. Being unable to succeed by 
Calvert’s process he operates as follows :—He adds to 
commercial phenol 5 per cent of water, and after having 
melted it, leaves it to stand. The crystals first formed 
are drained, and after this operation has been repeated 
three or four times, the product is distilled. 

M. Setchenoff gave an account of a relation which he 
has discovered between the variations in the composition 
of the air exhaled from the lungs, and the elastic force of 
the oxygen which it contains. 

M. Czech gave in communications on the quantitative 
valuation of hops and on the wines of the Caucasus. 

M. Potilitzine described the deposits of petroleum in 
the district of Kuban. 

No. 8, April 20, 1881. 

Certain Facts towards the History of Phospho¬ 
rescence.—J. Chappuis.—Phosphorus in an atmosphere 
of pure oxygen is not luminous, but the introduction of a 
bubble of ozone sets up phosphorescence for a moment. 
Oil of turpentine prevents phosphorescence, and it pos¬ 
sesses the property of destroying ozone. The illumina¬ 
tion of phosphorus in oxygen by means of ozone is a means 
of detecting the presence of the latter. 

Contribution to the Study of the Phospho-p atinic 
Compounds.—E. Pomey.—Not suitable for abstraction. 

Preparation of Meta-toluidine,—MM. Vienne and 
Steiner.—The authors have followed the process indicated 
by M. O. Widman in the Berichtc of the Berlin Chemical 
Society, but without obtaining the compound sought. 

The Petroleum Springs.— E. Poulichambaroff.—An 
account of the petroleum wells of the Caucasus, from an 
engineering point of view. 

Industrial Society of Mulhouse.—Session of Decem¬ 
ber 8th, 1880.—M. Vaucher presented some specimens of 
Japanese algae. The best qualities of these weeds resemble 
what has long been sold under the name of vegetable 
gelatine for finishing tissues. 

M. Noelting presen ed some notes on anthragallol, on 
behalf of MM. Bourcart and Georgivies, students in the 
laboratory of the Chemical School. If anthragallol is 
heated for twenty-four hours with a large excess of am¬ 
monia in a sealed tube to 150°, it forms two derivatives. 
The one, which constitutes three-fourths of the product, 
is black, amorphous, and insoluble in all solvents except 
sulphuric acid. The other crystallises in alcohol in long 
red needles, and dyes a brownish violet with iron mordants 
and a reddish violet with alumina, but the shades produced 
do not bear soaping. 

MM. Noelting and Salis have obtained ortbo-binitro- 
cresylol, which they prepared by means of ortho-toluidine, 
sulpho-conjugating pure ortho-cresylol, and treating the 
sulphacid formed with nitric acid. They are studying the 
ethers of the binitro-crysylols and their reduCtion-produCts. 

M. Noelting presented specimens of garnet and violet 
colouring-matters prepared by the action of chloro- 
binitrated and trinitrated benzol, and of chloro-binitro- 
naphthaline upon rosaniline. 

Session of January 12th.—The President read a paper 
by M. Scheurer, on the imperfection of saponification in 
the manufacture of soaps. He maintains that a portion 
both of the fatty acid and of the alkali remain uncombined, 
and that the latter dulls and impoverishes colours. He 
recommends that saponification should be effected under 
pressure. 

MM. Noelting and Bourcart, on heating together proto- 
catechuic and benzoic acids, have obtained a colouring- 
matter which dyes like alizarin, though differing from it 
in some features. 

New Uses of Quasssia Wood.—A decoCtion of this 
wood is recommended as a preservative against the bites 
of mosquitoes, flies, &c., and as a valuable agent for pro¬ 
tecting choice fruit trees, &c., from inseCts. 

Two New (?) Colouring-Matters Drawn from the 
Vegetable Kingdom.—Alneine is an extract obtained 
from the alder, and “ in general from all trees whose sap 
contains tannic, gallic, saccharine, or mucilaginous prin¬ 
ciples.” It is recommended as superior to the best 
catechu. [The bark of recently-felled alders was formerly 
used as a dye for silks.] Ercine is said to be found in the 
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common heath and the branches of the poplar, and is 
“ destined to displace the extra&s of yellow woods used 

in dyeing.” 

Antizymotic Adtion of Benzoic Acid.—M. Schorm. 
_The author does not: describe any experiments on the 
antizymotic power of this acid, but treats of its different 
sources, and of the impurities found in its salts. 

April, 1881. 

Indigotin and its Derivatives.—O. N. Witt and E. 

Noelting. 

Researches on the Affinities of Carbon.—A. Geuther 

and B. Rose. 

Inuline.—H. Kiliani.—'These papers are taken from 

the Annalen der Chemie. 

Industrial Society of Mulhouse.—At the February 
meeting, M. C.Koechlin stated that in making soda-soaps 
by the cold process with emulsive oil, the agitation should 
not be kept up fcr more than two or three minutes. It is 
then necessary for the soap to stand for four or five days 
to effed complete combination. With potash soaps pro¬ 

longed agitation is requisite. 
MM. Noelting and de Salis have obtained a yeilow 

colouring-matter of the chrysoidine group by the adion 
of diazo-benzol chloride upon para-binitro-cresylol. 

MM. Noelting and Witt communicated a summary of 
the discovery of artificial indigotin and on its future pros- 
neds. They consider that ortho-nitro-phenyi-propiolic 
acid, by means of which indigo can be formed diredly 
upon cloth, may be very serviceable, but that artificial 
indigotin has little or no chance of competing with the 

natural produd. 

Legal Means to be Opposed to the Adulteration 
of Food.—Dr. E. Vidal.—A summary of legislation on 

the adulteration question. 

Berichte der Deutschen Chemischen Gesellschaft zu Berlin. 
Vol. 13, No. 11. 

Certain Para-chlor-benzyl Compounds.—C. L. Jack- 

son and J. Fleming White. 

Ceitain Ortho-brom-benzyl Compounds. — C. L. 
Jackson and J. Fleming White.—These two papers were 
read before the American Academy of Science, respec¬ 
tively, March 12 and November 12, 1879. 

Amido-phenyl-mercaptan, or Sulph-hydraniline.— 
A. W. Hofmann.—This treatise does not admit of useful 

abridgment. 

MISCELLANEOUS. 

The late M. F. Kuhlmann.—We regret to learn, by a 
courteous communication from the friends of the deceased, 
the untimely death of this distinguished technical chemist, 
who has been well styled the worthy successor of his 

illustrious father. 

The Fraudulent Alteration of Cheques.—A recent 
occurrence is again drawing public attention to this im¬ 
portant subjed. Early in the year we made favourable 
mention of the patented process of Mr. A. Nesbitt, F.C.S., 
who prints upon the cheques grounds or designs capable of 
being attacked either by acids or alkalies, if such are 
applied with a view of effacing the writing. We learn 
that a further and different attempt at the solution of the 
problem has been made by Dr. Dupre, F.R.S., and M. 
Hehner, F.C.S., who we believe are chemists to the 
well-known cheque-printers, Messrs. Skipper and East. 
The patentees incorporate with the paper-pulp, or print 
upon the cheque, a mixture of zinc sulphide and lead car¬ 
bonate. This mixture, white to begin with, retains its 
colour so long as kept dry, or moistened merely with water. 
If the cheque is treated with an acid or an alkali, the 

theory of the inventors is that the zinc sulphide will be 
decomposed, with the produdion, respedively, of sul¬ 
phuretted hydrogen or an alkaline sulphide, and that in 
either case black sulphide of lead will be produced. 

TO CORRESPONDENTS. 

Subscriber.—Alizarin is slightly soluble in alkalies ; more so in 
alcohol, and readily soluble in ether, wood-spirit, benzol, petroleum, 
turpentine, disulphide of carbon, glycerin, chloroform, and acetic acid . 

NOTICE. 

Th e AtfTien-Gesellschaft fur Anilin-Fabrikation 
of Berlin, having been informed that statements are being 

made to their customers to the effedt that the sale and use of ACID 
RUBINE manufactured by the said Company according to Dr. 
Jacobsen’s Patent, No. 2828, of nth July, 1879, would constitute an 
infringment of other patents, they hereby assert that there is no 
foundation whatever in any such statements, the use and sale of their 
ACID RUBINE being in no way an infringement of any other 
Patent. 

f)WENS COLLEGE, VICTORIA UNIVER- 
V-/ S1TY (MANCHESTER). 

SESSION 1881-2. 

I. Department of Arts and Law. 
II. Department of Science and Engineering. 

The Session will commence in these Departments on Tuesday, 
Odtober 4th. Students will be admitted on and after Wednesday, 
September 28th. Candidates for admission must not be under i4years 
of age, and those under 16 will be required to pass a Preliminary 
Examination in English, Arithmetic, and Elementary Latin, to be 
held on the 30th September. 

III. Department of Medicine and Surgery. 

The Session will commence on Saturday, Odtober xst. Students 
are required before entering to have passed one of the Preliminary 
Examinations prescribed by the General Medical Council. 

IV. Evening Classes. 

The Session will commence on Monday, Odtober 10th. New stu¬ 
dents will be admitted on the Wednesday, Thursday, and Friday pre¬ 
ceding, between 6.30 and 9 p.m. 

Prospebtuses of the several Departments may be obtained at Mr. 
Cornish’s, Piccadilly, and at other Booksellers in Manchester, and 
they will be forwarded from the College on application. 

J. HOLME NICHOLSON, Registrar. 

CAINT PAUL’S SCHOOLS.—About Ten 
Scholarships will be awarded next Term.—For information, 

address Clerk to the Governors, Mercers’ Hall, E.C. 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE 
RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonia, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers , 

Bromides, 

Iodides, 

Scale and Granular Pre¬ 
parations, 

Sulphide of Sodium. 

also, 

Pure Photographic Chemicals of every kind. 

MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON. 
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IRISH HILL ” BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 
Dried at 212° F. 

tO Gertrude (extra qual.) 1st Quality. 2nd Quality. -d 
g Alumina. 59-00 53-83 52-00 ^ « 
tr c PprnHrlp of Iron . ah Tzn m A'e.n 1 — 

—' *§ Silica ... 
| / / \ J / V ^ 

O 8*67 12*00 S' Si 
5-So 6'20 

0-23 0-83 1*14 
u. 

22-30 29’27 24*00 g* £ 
co "£ 

3 
ioo-oo 99-9 7 99-91 m 

c Titanic Acid. 
Lime, Magnesia, Potash, Soda, and 

G01 3 Sulphuric Acid. 
(5 0 Combined Water. 
C ^ 
C/2 0 
CL 

Our MINES, DRYING KILNS, and GRINDING MILLS are situated very 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manufacturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
of any required power, for Irrigating, Draining, Mining, Rolling Mills, 
or Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. „ , , , _ 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. , 
Compressing-Engines for Collieries, Iron \\ orks, and W eldon s 

Patent Bleac'ning-Powder Process. . 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glvcenne, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, tsorwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

V Steam^Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. , 
Makers of- MaCtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 
w _ 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

These Pumps are especially adapted for MINES, 
QUARRIES, DYE WORKS, BREWERIES, &c. 

They are so simple in construction that repairs can be 
done by an ordinary mechanic. 

MINERAL OIL REFINERY. 

HpO BE SOLD, as a Going Concern, a Works 
producing first class Lubricating Oils for Spindles and other 

purposes, Paraffin Scales, &c., which have obtained a high standard 
in the market, and for which there exists a good selling connection in 
London, Manchester, and other districts. The Works adjoin the 
North Staffordshire Railway, with siding accommodation, and are 
also conveniently situated for water carriage by canal. The plant 
consists of steam engines, boilers, stills, agitators, modern filter- 
presses, double freezing machine, hydraulic press, complete labora¬ 
tory, &c., and is capable of working about fifty tons of raw material 
per week. Satisfactory reasons given for disposing of business.-— 
For cards to views or further particulars apply to Mr. J. R. Wain 
Tunstall, Staff. 

/ 
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ESTIMATION OF POTASSIUM AS 

PLATINUM SALT. 

By DAVID LINDO. 

(Continued from p. 89.) 

I will now describe fully the 

Method Finally Adopted. 
Diluted solutions as usual. Mixed with platinic chlo¬ 

ride. Evaporated just to apparent dryness, then allowed 
to remain two or three minutes longer on water-bath.* 
Removed dish and drenched contents at once with 20 c.c. 
98 per cent alcohol. Mixed by communicating rotatory 
motion ; started filter-pump ; placed crucible with asbestos 
in position; conneded with pump; poured the fluid 
through the asbestos. Washed precipitate three or four 
times by decantation with a small quantity of alcohol, 
stirring the precipitate up with a feather.f Cleansed dish 
at the same time of excess of platinic chloride and sodium 
salt. Poured a little alcohol on precipitate in dish and 
set it aside. Removed crucible. Stirred up filtrate from 
the bottom with feather, and examined carefully. If the 
faintest opalescence was observed, passed filtrate again 
through the asbestos. Having obtained it quite bright, 
the filtrate was removed from the receiver. Crushed the 
precipitate in the dish to powder with a large glass rod, 
the end of which had been fused before the blowpipe. In 
crushing the precipitate care was taken to break down 
even the smallest aggregations.}; Rinsed the rod with 
alcohol, and waited a minute or two for precipitate to 
settle somewhat. Started pump again, connected it with 
receiver and crucible, poured the fluid through the asbestos, 
and transferred precipitate with the aid of the feather to 
crucible. Particles of precipitate adherb'g to the feather 
were washed into the crucible with alcohol delivered from 
a small dropping bottle. Rinsed dish repeatedly with 
small quantities of alcohol, sweeping the rinsings with all 
remaining traces of precipitate into crucible with the 
feather. Filled up crucible two or three times with alcohol. 
These last washings were found to measure 23 to 35 c.c., 
and had a faint yellow tinge ; they were removed from the 
receiver, and passed again slowly through the precipitate, 
filling up crucible by pouring gently down the side, 
allowing fluid to drain off, and pump to suck precipitate 
a few seconds before adding a fresh portion of fluid. 
Removed crucible, stirred up filtrate with feather, and ex¬ 
amined carefully; if the slightest opalescence was noticed, 
the filtrate was passed again through the precipitate, when 
it was always obtained beautifully bright. Finished by 
filling crucible once with alcohol. Dried at 130° C. Al¬ 
though the absolute necessity for passing the last washings 
through the precipitate twice will rarely occur, it might 
always be done with advantage, as it ensures thorough 
washing and can never do harm.'l 

The results obtained by this method (which differs very 
slightly from Modifications 2, 4, and 5) are given in Table 
IV. 4! in. dishes were used in all these experiments. 

* I have confirmed the observation of Precht that when the evapo¬ 
ration is carried to dryness, the chloro-platinate of sodium is more 
readily dissolved by the alcohol, but prol nged heating of the dry mass 
must be avoided, for the reason already given. 

4 A stiff feather should be selected, best from the wing of a duck. 
It is stripped to within 2 inches cf the tip, and then carefully trimmed 
with a sharp pair of scissors. 

I I suppose I need hardly point out that reducing the chloro- 
platinate to the state of a crystalline powder, after it has been depo¬ 
sited slowly by evaporation from a dilute solution, and washed by 
decantation, is a very different thing to precipitating it in a pulveru¬ 
lent state in the midst of extraneous matters from a concentrated 
solution. 

|| That the filtrate appears colourless is not a certain indication 
that the washing has been sufficient. 
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The total washings, including the drench, were found to 
average 60 c.c. I have given in the table the volumes of 
platinic chloride solution employed. Strength 1 grm. of 
metal to 20 c.c. The manipulations are very simple, and 
rapidly performed. Working with two crucibles, I have 
easily made six estimates in a day. 

Table IV. 
Results of Experiments on Mixtures of Pure Chlorides of 

Potassium and Sodium hy the Method finally adopted. 

Weight of KC1 Volume of 
bxpts. KC1 taken . NaCl Precipi¬ Obtained Platinic Sol. 

taken. tate. per cent. used in c.c. 
D 75 0-22368 0-2515 0-7323 100-05 24 
D 76 0-22020 0-2331 0-7204 99-98 23 
D 77 0-23648 0-2446 0-7748 100-13 25 
D 78 0-24380 0-2593 0-7982 100-05 26 
D 79 0-20222 0-2512 0-6620 100-04 28 
D 80 0-24452 0-2435 o-8oo8 ioo-o8 30 
D 81 0*21012 02303 0-6884 100-12 28 
D 82 0-25030 0-2656 0-8198 ioo-og 32 
D 83 °‘4I35S 0-1141 i'3534 ioo-oo 22 
D 84 0-38264 0-1059 1-2524 I00’02 20 
D 85 0-40058 0-1042 1-3106 99-98 21 
D 86 0-39296 0-0938 1-2871 XOO-IO 20 
D 87 0-36440 0-1035 1-1933 100-07 20 
D 88 0-41402 o-ir47 1-3553 100-04 22 
D 89 0-35678 0-0890 1-1677 100-02 ig. 
D 90 0-39120 0-H45 1-2809 100-06 21 
D 9i 0-38418 0-1089 1-2579 100-06 20 
D 92 0-41003 0T218 1-3422 100-04 22 
D 93 0-46396 0-1223 i-5i93 100-07 23 

I consider these results j ustify the conclusion that the 
error in excess when this method is employed will rarely 
reach 0-15 of one per cent in the separation of KC1 from 
considerable quantities of NaCl (up to 50 per cent;, and 
seldom amount to o-io when smaller quantities (up to 
20 per cent) of NaCl are present, the quantity of mixed 
chlorides taken for analysis in each case being about 
0-5 grm., and the results compared with 100 parts of 
potassium salt taken. 

The KC1 taken may be stated as constituting so much 
per cent of the mixture of the two chlorides employed, and 
the KC1 found may be stated in the same manner. In 
practice it must be reported in this way. The extent to 
which the errors will appear reduced by this method of 
comparing the results is shown in Table V. 

Table V. 
Comparison of the Actual Composition of Mixtures of 

Potassium and Sodium Chlorides, with the results 
obtained. 

Expts. P.c. P.c. 
KC1 taken. NaCl taken. 

P.c. 
KC1 obtained. Error. 

1st modification— 
28 54'25 45-75 54-22 - 0-03 
29 49'25 5075 49-19 — o-o6 
30 50-15 49-85 50-13 — 0-02 

3i 52-97 47-03 52-98 + o-oi 
32 46-90 53-io 46-70 — 0-20 

33 5r76 48-24 51-69 — 0-07 

34 53-66 46-34 53-46 — 0-20 

35 50-07 49-93 49-88 — 0-19 
Average. — O-IO 

2nd modification— 

36 48-51 5^49 48-51 
37 48-23 51-77 48-24 4- o-oi 
38 47-I5 52-85 47-16 + 0-01 

39 4596 54-04 45-93 - 0-03 
40 49-09 50-91 49-n + 0-02 

4i Rejeded 
42 49-08 50-92 49-21 + 0-13 

43 44-14 55-86 44-11 - 0-03 

44 Rejeded 

45 Rejeded 
46 45-37 54-63 45‘3i — o"o6 

47 45’44 54-56 45AO - 0-04 
Average 0-00 

Estimation of Potassium as Platinum Salt. 
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Estimation of Potassium as Platinum Salt. 

Expts. 
P.c. P.c. 

KCl taken. NaCl taken. 
P.C. 

KCl obtained. 
Error. 

3rd modification— 
55*06 48 55'°9 44*91 - 0-03 

49 51'74 48-26 5i*77 + 0-03 

5° 46-21 53*79 46 24 + 0-03 

51 48'2g 51*?1 48*24 - 0-05 

52 47'3° 5270 47*39 + o-og 

53 49'33 5067 49*39 + 0-06 

.54 46-01 53*99 46-11 + O’lO 

55 437° 56*30 43*72 + 0’02 
Average + 

4th modification— 

56 45*96 54*04 45 97 + O'OI 

57 47’49 52*5i 47*44 - 0 05 

58 49‘58 50-42 49 66 + 008 

59 46-12 53*88 46-13 -f o*oi 

Average + 

5th modification— 

60 47-62 52-38 47-68 + 0-06 

61 47'65 52*35 47*64 — 001 

62 43*44 56*56 43*44 

63 46 79 53*2i • 4680 + 0‘0I 

64 46*33 53*67 4635 + 0-02 

65 4572 54*28 45*75 + 0-03 

66 47*77 52-23 47*78 + O-OI 

67 47*28 52-72 47*25 - 0-03 

68 50-00 50-00 50-03 + 0-03 

69 45*83 54*i7 45 85 + 0 02 

7° 48*51 5I*49 48-45 — o-o6 

71 48-28 5172 48-42 + 0-14 

72 4981 5OI9 49*90 + o-og 

73 46 53 53*47 46-69 + o"i6 

74 48-66 5I*34 48-74 + 0-08 
Average + 

Method finally adopted— 

75 47*°7 52*93 47-10 + 003 

76 48-58 51*42 48*57 — O OI 

77 49*16 50*84 4g-22 + o-o6 

78 48-46 5i*54 48-49 + 0-03 

79 44-60 55*40 44-62 + 0-02 

80 50-10 49*90 50*15 + 0-05 

81 47*71 52-29 47*77 + 0-06 

82 48-52 51*48 48-56 + 0-04 

83 78-38 21-62 78-38 

84 78-32 21-68 78*34 + 0-02 

85 79*36 _ 20-64 79*34 — 002 

86 80-73 19-27 8o-8i + 0-08 

87 77-88 22-12 77*94 + 0-06 

88 78-30 21-70 78*34 + 0-04 

89 80-03 19*97 80-05 + 0-02 

90 77*36 22-64 77-41 + 0-05 

9i 77*9i 22-09 77*96 + 0-05 

92 77*io 22-go 77-I3 + 0-03 

93 79-I4 20-86 79-20 + 0-06 
Average + 

The highest result obtained in nine experiments published 
by the committee on the separation of KC1 from large 
quantities of NaCl by Tatlock’s process is 99'97 and the 
lowest gg-20, the average being 99-58. It should be ob¬ 
served, however, that in four of these experiments the 
quantities of material taken for analysis were measured, 
instead of being weighed. In four experiments with 
smaller quantities of NaCl the results obtained were 
slightly above the truth. The results obtained in five 
experiments made with pure KC1 by the same process 
were accurate. The committee concludes from these, that 
the chloro-platinate is pradtieally insoluble in a strong 
aqueous solution of platinic chloride, prepared, I presume, 
by the method described in the report. 

I employed the same process, and freed the reagent of 
HC1, as completely as this could be done at the tempera¬ 
ture of the water-bath. It certainly was not quite neutral, 
nor, I presume, was that employed by the committee. My 

solution contained 5 grms. of metal in 100 c.c., the com¬ 
mittee’s about 6 grms. in the same volume. 

Ten experiments were made with pure KC1 by Tatlock’s 
method. In the first six I digested the precipitate in the 
solution containing 1 grm. platinum in 20 c.c.; in the last 
four, in a solution double this strength, made by concen¬ 
trating the other. The manipulations will be described as 
briefly as possible. 

Diluted solution. Mixed with excess of platinic chloride 
(platinum about double the weight of KCl employed). 
Evaporated just to dryness. Moistened with water. 
Evaporated to same extent again. Added 40 m.m. 
platinic chloride solution. Mixed well. Left to digest in 
the cold (in first two experiments for half an hour, in the 
others for an hour or an hour and a quarter), stirring 
occasionally with a thin glass rod. Poured the aqueous 
fluid through the asbestos, and washed with 10 minims 
more platinic solution. Let the pump suck well. Re¬ 
moved aqueous filtrate frotn receiver, and rinsed out latter 
with alcohol. Washed precipitate by decantation with 
g8 per cent alcohol, and transferred it to the crucible. 
Washed with more alcohol. Last washings returned once 
through precipitates. The latter were never crushed. 
The results are given in Table 6. The alcoholic washings 
averaged about 42 c.c. 

Table VI. 

Experiments with Pure Chloride of Potassium. 
Tatlock’s Modification. 

Expts. 
KCl 
taken. 

Weight of 
Precipitate. 

KCl 
Obtained 

per cent. 
E 94 0-47066 1*5386 99*90 
E 95 0-50867 1-6624 99 87 
E 96 0-47420 1*5476 99*74 
E 97 0-50878 1-6598 99-70 
E 98 0*45253 1-4760 99-68 
E 99 o*4773o i*5555 99*59 
E 100 0-54489 1-7800 99*83 
E 101 0-53624 i*7495 99-70 
E 102 0-58945 1-9260 99*85 
E 103 055248 1-8040 99*79 

The aqueous filtrates vere very brilliant, but invariably 
produced marked turbidity when mixed with a sufficient 
volume of alcohol. After a time a small precipitate of 
chloro-platinate subsided, showing, of course, that a small 
quantity of the original precipitate had been dissolved. If 
the aqueous filtrate is allowed to mix with the alcoholic 
washings, a turbid fluid will result. If the volume of 
alcohol is sufficient, if time is allowed for the precipitate 
to form, the fluid stirred up, and returned through the 
bulk of the precipitate until it passes clear, accurate re¬ 
sults may be reached at last, but this would be rather an 
awkward way of arriving at them. 

Having found by repeated trials that it was quite un¬ 
necessary to place the crucible and precipitate in a desic¬ 
cator to cool before weighing, the method adopted in all 
the experiments Tables 3, 4, 6, and in most of those in 
Table 1, was to place the crucible and contents, after re¬ 
moval from the air-bath, under a glass shade to cool. 
When quite cold, wiped the outside of the crucible with a 
soft dry cloth, and weighed deliberately. The weighings 
in experiments (further on) on the solubility of chloro- 
platinate, and in taking the tare of the crucibles and feltings 
in all experiments, were made in the same manner. 

The precipitate is not in the slightest degree hygro¬ 
scopic, and the constancy in weight which it exhibits is 
very remarkable. I have repeatedly left it (in scales or 
powder) in a crucible loosely covered, under a glass shade 
from one day to the next, and sometimes longer (the 
amount of moisture in the atmosphere varying consider¬ 
ably), and as a rule found the weight remain constant to 
o-ooot grm. I have done the same with the asbestos 
feltings with particles of the precipitate adhering to them, 
and with the same result. 

(To be continued.) 

/ 
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ON A 

MODIFICATION OF THE ELECTRIC LAMP. 

By M. JAMIN. 

The lamp which the author has made known is of very 
small bulk and can be placed either in a vacuum or in 
inert gases within a globe entirely closed. Among the 
gases which have no aCtion on the carbons rank nitrogen, 
carbonic oxide, marsh-gas, and probably carbon disulphide. 
The majority of the others are decomposed. Common air 
behaves in a peculiar manner. The vessel is first filled 
with ruddy vapours from the combination of oxygen and 
nitrogen under the eleCtric influence. This compound is 
soon destroyed and the gas becomes colourless again. It 
is evident that the hyponitric acid is decomposed to supply 
oxygen to the carbon. Ultimately nothing remains but 
nitrogen and carbonic oxide. 

During this time the eleCtric arc undergoes corresponding 
changes. As long as there are red vapours, it varies at 
once in its intensity and its colour, rising and descending 
along the points. As the gas becomes decolourised the 
flame becomes fixed and changes its colour. When all 
the chemical transformations are completed, it is reduced 
to a well-defined arc of a bluish-green, unmixed with other 
colours. It becomes absolutely fixed without any fading 
in its intensity or variation in its colour or position. In 
no other case has the author remarked so complete a fixity 
which necessarily involves the same invariability in the 
lustre of the points. This circumstance will probably 
obviate the irregularities met with in all points. 

This spedtrum is traversed by an incredible quantity of 
very fine and almost regular lines. It presents a very un¬ 
equal brightness in its different parts. There are seen 
four great maxima, which begin abruptly on the less 
refrangible side with a very brilliant line, which is repeated 
at equal distances, growing feebler. These maxima are in 
the yellow-green, the green, the blue, and the violet. 
They alone remain visible if the light is diminished. We 
recognise then the spedtrum of the blue flame of alcohol 
or of gas ; that of the carburetted gases traversed by the 
spark of Ruhmkorff’s coil, and lastly, that of the recent 
comet, as studied by M. Thollon : it is the eledtric spedtrum 
of the vapour of carbon rendered incandescent without 
burning. 

In the air the case is different; the carbon burns, the 
arc is red, and we see alternating at regular intervals the 
foregoing spedtrum and another due to combustion and 
totally different; it presents a splendid assemblage of 
brilliant rays due to the combustion of the metals present ' 
in the carbon. It is evident that in an inert gas, we have 
a simple and purely eledtric phenomenon ; that the arc is 
a current; that we can diredt it and keep it invariably at 
the points by eledtro-magnetic adtion. Hence the 
remarkable fixity of the light. In the free air, on the 
contrary, the phenomenon is complex. There is still a 
current which we may fix, but there is also the combustion 
of the carbons over which we have no power, and which 
varies from moment to moment from the want of homo¬ 
geneity in the carbons, occasioning those oscillations with 
which the eledtric light is justly charged. 

If we operate in confined air, we observe at first the 
spedtrum of combustion. As soon as the chemical 
transformations begin, the eledtric spedtrum appears ; the 
two are never seen at once, but succeed each other alter¬ 
nately ; little by little the duration of the combustion 
spedtrum decreases, whilst the eledtric spedtrum is pro¬ 
longed, and finally becomes persistent. 

It is very remarkable that in the two cases the arc is 
charadterised by spedtra so dissimilar, and that the 
oscillations of the light are merely indications of the passage 
from one spedtrum to the other. 

It is still more important that as the carbons cease to 
burn they cease to wear out. When operating in the air 
with a medium current, there is expended o-i6 metre 
“ candle ” per hour, and as there are five candles of 0-32 1 

metre per lamp, it lasts 10 hours, or one night. In the 
closed apparatus, as the gas is transformed, the consump¬ 
tion decreases rapidly, and s reduced to o-oo2 metre per 
hour. Each candle lasts 160 hours ; each lamp 800 hours, 
or 80 nights of 10 hours each. We may say that the 
eledtric light is rendered perpetual; that it is enough to 
replace the carbons when the lamp requires cleaning; 
that their cost is almost abolished, and their quality 
rendered indifferent; that all daily attention is suppressed, 
and then the light acquires a steadiness hitherto unknown. 
It must be added that the lamp becomes ignited spon¬ 
taneously as soon as the current is closed. 

In pradtice, it is requisite to reduce as much as possible 
the dimensions of the glass globe containing the burner ; 
carefully to prevent the outer air from entering when the 
apparatus is cold, whilst allowing the interior gas to 
escape by means of a valve, when the lamp is in adtion.—- 
Comptes Rendus. 

NOTE CONCERNING THE ACTION 

*0F THE 

ORGANIC MATTER NOT SUGAR OCCURRING IN 

CANE AND BEET PRODUCTS, 

ON ALKALINE SOLUTION OF COPPER OXIDE, 

By J. H. TUCKER. 

It has been asserted that the organic matters present in 
impure commercial sugars and syrups have a considerable 
redudtive effedt on the copper solution employed in Feh- 
ling’s method and its various modifications for the 
estimation of invert sugar. To avoid this supposed source 
of error, it has accordingly been recommended that sugar 
solution, before testing, should be treated with excess of 
basic lead acetate, filtered, the metallic salt remaining in 
solution precipitated with sulphurous acid, and the result¬ 
ing liquid after filtering again used for the sugar deter¬ 
mination. 

In order to prove whether the organic matters adted as 
asserted with Fehling’s solution, the author has made 
some experiments on the most impure saccharine material 
obtainable from a variety of sources. The manner of 
conducting the experiments was as follows :—The hot 
solution of the substance operated upon was treated with 
excess of basic lead acetate and the precipitate washed 
thoroughly with a large excess of hot water. To be 
assured that no sugar should remain in the precipitate as 
lead sucrate, the washed magma, after diffusion through 
water, was saturated with carbonic acid by allowing the 
gas to bubble through the diffused mass for six or eight 
hours, or longer. After this treatment the precipitate was 
again well washed, and then, after mixing with water, 
decomposed by sulphuretted hydrogen, the lead sulphide 
filtered off, and the resultant dissolved organic matters 
evaporated to dryness at a gentle heat and weighed. The 
substance thus separated was heated with Fehling’s solu¬ 
tion (Violette’s), near the boiling-point, for some minutes, 
the resulting cuprous oxide, converted into cupric oxide, 
and weighed, special correction being made forthe filter-ash 
on account of the amount of copper retained. 

The results are given below; o-ioo gramme organic 
matter of the different origins given caused the reduction 
of the following amounts of copper oxide :— 

West India molasses .0-027 gramme CuO 
Residual syrup from sugar-refining 0-030 ,, „ 
Beet molasses.0-0124 „ „ 
Muscovado raw sugar.0-0246 „ ,, 
Manilla .0-0170 ,, ,, 
o-xoo gramme invert-sugar reduces 0-2206 „ ,, 

In order to test whether any sugar might have been 
retained in the precipitates before decomposition with 
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lead, a control experiment was made by adding tartrate of 
soda and potash to a solution of pure invert-sugar, and 
precipitating with basic acetate of lead. This produced 
a voluminous precipitate similar to that thrown down 
from impure sugar solutions. The tartrate of lead was 
treated in the same manner as the compounds of lead 
and organic matter, as detailed above, and the tartaric 
acid obtained after the decomposition with sulphuretted 
hydrogen was heated with the copper solution. 

o'ioo gramme reduced o’oo2 gramme CuO. 
From this it may be concluded that little or no sugar 

was retained in the organic lead compounds operated upon. 
As a general result of these experiments, it may be 

proved by calculation that organic matters in impure 
sugars have too small an influence upon the results of the 
copper test to make it necessary to remove them from the 
sugar solutions in most cases. When the saccharine 
material contains a considerable proportion of these com¬ 
pounds, for very accurate work such removal may be 
desirable. 

ON THE RELATION OF MOISTURE IN AIR 

TO HEALTH AND COMFORT. 

By ROBERT BRIGGS, C.E., Cor. Mem. Am. Inst, of Archite&s. 

In continuation of the paper read before the American 
Institute of Architects,* it is desirable to support the 
argument for the impracticability of attaining the full sum¬ 
mer condition of humidity, for air in winter which has 
been warmed to the temperature of comfort, by more ex¬ 
tended computations than could be presented to an 
audience, or brought within the scope of comprehension 
of the listener or the casual reader. The single example 
with specified relations which was taken showed, on cal¬ 
culation, that nearly as much heat would be expended in 
supplying vapour for the usual hydration of air of usual 
humidity and of 34° temperature (which air was heated to 
70°) as was expended in heating the air itself. 

The temperatures and humid condition of about 69 per 
cent assumed, being the averages of nature, out of doors 
for three warm or three cold months in the city of Phil¬ 
adelphia, in 1844, as reported by Prof. Bache. It occurs, 
accidentally, that the exaCt conditions of temperature and 
humidity chosen for an example give the ratio of heat de¬ 
manded for the two purposes incident to warming air as 
unity, white this ratio, for other temperatures and degrees 
of humidity, will be found to vary materially. For the 
purpose of exhibiting more completely the general case, 
the accompanying table has been prepared to show what 
quantities of heat are demanded for heating, or are given 
out in cooling air of 70 per cent humidity, from various 
temperatures (from o° to 100®) to 70°, in diredt comparison 
to the quantities for vapourisation or condensation of water 
to procure the condition of 70 per cent humidity to the 
air of 70°. When 70° and 70 per cent humidity may be 
accepted as the American summer condition of comfort for 
the air, it being asserted that 70°, with 80 per cent, or 
more, ofhumidity, is close and enervating, while 70°, with 
60 per cent, or less, of humidity, is fresh and cool, and 
demands heavy clothing to preserve the comfort of the 
individual—a proper and necessary demand in winter. 

The figures relating to weights in the table (see next page) 
refer to 1000 cubic feet (a cube of 10 feet side) for a unit, 
to avoid the repetition of 0’s in decimals; by multiplying 
any value by 7, the weights per cubic foot in grains will be 
found. All the weights are in pounds avoirdupois and 
decimals. The volumes are in cubic feet. 

Columns II. and III. are derived from Regnault’s data; 
weight of one cubic foot of dry air = o-o8o728 pound 
= i2'387 cubic feet per pound; and rate of expansion 
= o-oo2039 volume for each degree Fahrenheit from 32° = 
C025315 cubic foot per pound from 320. 

* See Chemical News, vol. xliii. p.253 etseq. 

Column IV. is taken from Guyot’s tables, Regnault’s 
data, slightly corredted by differences. 

Column V. is derived from W =—° ^22 X value of 
29^922 

Column III. x value of Column IV., where o’622 = spe¬ 
cific gravity of vapour in air of the same tension; and 
29^922 = inches of mercury column which measures the 
tension of air in Column II. 

Column VI. is obtained diredlly from Column V., as 
indicated in caption. 

Column VII. is obtained by taking the difference of 
weight of the volume of vapour in the air from that of the 
air which it displaces, and deducting their difference from 
the respective values in Column III. The values in 
Column VII. agree as closely as could be expedted with 
results in Glaisher’s tables. 

Column VIII. is obtained by deducting weight ofvapour. 
Column V. from Column VII. 

Column IX. is obtained by taking the ratio of quantity 
of dry air in the several! values of Column IX., with the 
value at 70° (= 73’63 pounds) as a unit, and dividing by 
this ratio the values in Column VI. 

Column X. is obtained by taking 70 per cent of 
F , 
-, where F is the tension of vapour possible to exist 
29-922 

at the given temperature, as given in Column IV., and 
29-922 is the tension of the atmosphere. It should noticed 
that this column has its units in percentages: the firstvalue 
for instance, is 11-100 of a per cent. 

Column XI. is obtained by making a computation of 
three columns for saturated air, like VII.. VIII., and IX., 
and thus asce rtaining at what degree of temperature the 
values in Column IX. coincide with those in the same 
column for saturated air. This column closely agrees with 
Glaisher’s, varying two degrees higher at 15° and corres¬ 
ponding at 8o°. 

Column XII. is taken from Glaisher’s tables at 70 per 
cent., and is sufficiently exadt for use. 

Column XIII. is obtained by taking the difference be¬ 
tween the quantity of vapour in air of 70° Fahrenheit, and 
that in the several values given in Column IX. 

Column XIV. is obtained by multiplying 0-07363 pound 
(the quantity of dry in a cubic foot of air of 700 Fahrenheit 
and 70 per cent, humidity) by o-238 (the specific heat of 
air), adding to this value that of the amount of the 
several values in Column IX. multiplied by o'475 (the 
specific heat of vapour), and then multiply the sums of the 
above by the number of degrees from 70® which the air is 
to be heated or cooled. 

Column XV. is obtained by multiplying the values of 
Column IX. (the vapour to be supplied or removed) by 
1065 ° = the latent heat of steam from and at 70° and 
dividing the result by 1000, so as to give the heat of 
vapourisation belonging to one cubic foot of air at 70°. 

A careful study of the table, with comparisons of the 
values given in the several columns, will readily allow any 
student to find the fullest corroboration of the views ex¬ 
pressed in the original paper ; but for the convenience of 
the general reader it may be well to exhibit some of the 
results. Thus, calling attention to Column XI. it will be 
seen that the air of saturation at 6o° becomes, by heating, 
that of 70° and 70 per cent humidity; showing a close ap¬ 
proach of English and American humid conditions to the 
comfortable condition in either case. Again, the tempera¬ 
ture of saturation for air of 8o°, with 70 per cent humidity, 
is 69-5°; consequently, air of above 8o°ofthe usual humid 
condition of our climate in summer, will become a mist 
and rain, unless its moisture be absorbed by some non heat¬ 
giving absorbent. Ifsuchairis to be reduced to the 70° 
standard of comfort, by means of surfaces cooled by currents 
of water, such surfaces must have a temperature at least 
below 6o°, and probably io° below that point, to abstract, 
by condensation, the moisture from the air. The heat de¬ 
manded for condensation, therefore, will be increased some 
200 below that of cooling the air, but as the latent heat of 
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TABLE. 

Volume and Weights of Air and Vapour of Humidity—Temperatures of Saturation and Dew Point— 

Heat to be Expended in Warming or Cooling Air or Vapour to the temperature of 

70° Fahrenheit and Condition of 70 per cent Humidity. 

I. II. III. IV. V. VI. VII. VIII. IX. X. XI. XII. XIII. XIV. XV. 
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O n‘577 86-38 0-045 o’o8i 0-057 86-35 86-29 0-048 o-ii .. . . 0-749 1-228 0-797 

5 11-704 85'44 0-054 0-095 0-067 85-40 85-33 0-058 0-13 .. • . 0-739 1-141 0-787 
10 .11-830 84‘53 0-067 0-1x8 0-082 84-48 84-40 0-072 0-16 1 "i 8-8 C725 1-054 0-772 

15 11-957 83 64 0085 0-148 0-104 83-58 83H7 o'og2 0'20 7-3 13-9 0-705 0-966 0751 
20 12-083 82-76 o-io8 o-i86 0-130 82-68 82-55 0-116 0-25 I2’4 18-9 o-68i 0-879 0-725 

25 I2'2IO 81 -go 0-136 0-232 0-162 Sr8o 81-64 0-146 0-32 17-2 23'5 0-651 0-792 0-693 

30 12-336 81-06 0-169 0-285 0-199 So-g4 80-74 0-182 0-40 21-8 27-7 0-615 0-704 0-655 

32 12-387 80-73 0-183 0308 0-216 8o-6o 8038 0-198 o-43 23-6 28-8 o-599 0-670 0-638 

35 12-463 80-24 0-207 °‘345 0 242 8o-io 79-85 0-223 0-49 26-5 25-0 0-574 0-617 o-6n 
40 I2-590 79'43 0-251 0*4*5 0-290 79-26 78-96 0‘27 r o'59 30-8 30-1 0-526 0-529 0-560 

45 12-716 78-64 0-302 0-494 0346 78'43 78-08 0-326 0-71 35-5 34-6 °'47I 0-432 0-501 

50 12-843 77-87 0-362 0-587 0-411 77-62 77-21 0-392 0-85 40-3 45'0 0-405 o-353 0-432 

55 I2’g6g 77’ir o-433 0-695 0-487 76-82 76-33 0-470 i-oi 45-i 49-0 0-328 0-266 o-349 
60 13-096 76-36 0-5*7 0-821 0-575 76-02 75’44 0-561 I-2I 50-0 54’0 0-236 0-178 0-251 

65 13-222 75‘63 0616 o-g6S 0-678 75-22 74-54 0-669 I-44 549 58-5 0-127 0-088 0-136 
70 I3'349 74-91 0732 1-138 0-797 74-43 73-63 0-797 I7I 59-8 63-0 0-000 O'OOO oo-oo 

75 i3‘476 74-21 0 867 i'336 °"935 73-65 72-71 0-946 2-03 64-7 68 0 0-149 0-090 0-159 
80 13-602 73‘52 1-023 1-562 1-094 72-86 71-77 1*121 2-39 69-5 72-5 0-324 o-iSi o-345 
85 13729 72-84 1-203 1-822 i'275 72-07 70-80 1-326 2-82 74-2 77"5 0-529 0-272 0-563 
90 i3'S55 72-17 1-410 2*117 1 -482 71-28 69-80 1-563 3-30 78-9 82-5 0-766 0-365 o’8i6 

95 i3'982 71'52 1-647 2-452 1 -716 70-49 6877 .1-837 3-85 837 §7-5 1-040 0-460 i-io8 

100 14- io8 70-88 1-918 2-828 1-980 6969 67-71 2-152 4-49 88-4 925 T"355 0-556 1-443 

vapour of water is nearly constant, the difference of quantity 
of heat for cooling is not materially changed. 

A study of the last two columns will demonstrate that 
as the quantity of moisture present in air falls off much 
more rapidly than the temperature, the quantity which is 
requisite to make up the moisture in air at 70° and 70 per 
cent humidity, from the condition at the various tempera¬ 
tures with the same ratio of humidity, becomes more and 
more nearly the same as the temperatures fall off. The 
great heat demanded for changing water into vapour accord¬ 
ingly, is nearly constant for the low temperatures, and 
the heat demanded for warming air gains on that for 
vapourisation of water; and after passing a greatest 
difference at between 550 and 60", attaining an equality at 
about 36°, it becomes about one-half greater at o°. 

The tabular values here given have, it is thought, been 
first grouped together in this, or any form, and they will 
be found a ready and convenient basis for the application 
of the various meteorological conditions to warming and 
ventilation. 

Royal Polytechnic Institution.—Mr. William Stokes 
is introducing some valuable new suggestions in his Lec- 
t ures upon the Improvement of the Memory, and is explain¬ 
ing the practical application of his system for teaching the 
multiplication table by means of easily remembered 
pictures, the extended table being placed at the ready 
command of children and accountants by an agreeable 
and expeditious process. 

THE SPIRAL BALANCE. 

By C. F. CROSS. 

In my researches on the Rehydration of Metallic Oxides 
and Salts,* I was met by the necessity of frequent and 
rapid weighings of a substance in an atmosphere saturated 
with aqueous vapour. Having carefully considered the 
adaptability of the beam balance to this purpose and found 
it wanting, or rather perhaps inferior to the balance I am 
about to describe, my choice fell upon the latter. Jolly’s 
Federwaage or spiral balance boasts of no new principle, 
but by a refined application of the well-known property of 
a metal spiral of undergoing elongations when stretched 
by weights, up to a certain limit, which are in the simple 
ratio of those weights, has given us an instrument whose 
advantages should secure its adoption in every laboratory. 
The balance in its original form is represented in Fig. 1. 
(.Sitzungsber. Baey. Akad., 1864, i., 162). 

The spiral is fastened by means of a binding screw a.t a, 
and carries below, suspended at b, two small pans, c and d, 
connected as shown ‘in the drawing. Of these, d, which 
is of glass, is kept immersed in water, and serves to 
steady the whole and bring the spiral, together with the 
index m, rapidly to rest after displacement, and is also 
used in cases of weighing beneath the surface of a liquid, 
as in determination of sp. gr. 

* Jour. Client. Hoc., 35,796. 
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The glass containing the water in which d is immersed 
is supported on a bracket, b, which is movable over the 
hollow upright, A, and may be fixed at any height by 
means of a binding screw, c, the rod which carries the 
spiral, fits loosely into the hollow portion of A, and is of 
the same length ; it can be raised out of a by any portion 

Fig. i. 

of its length, and is fixed by means of the binding screw, 
d. The base of the instrument is a tripod, provided with 
levelling screws, as shown in the figure. The elongations 
of the spiral are observed by means of the index, in, which 
is a small bead of opaque white glass, and a mirror scale 
(millimetre), which is let into one of the sides of A. 

The position of in is readjjoff with accuracy with the 

naked eye by bringing m exadtly to cover its image in the 
mirror, which, occurring upon a graduation or between 
two, is easily observed to j m.m. Previously to making 
an observation it is necessary to adjust m by moving c, 
either to the zero of the scale or to a point sufficiently 
high to allow of the elongation to be followed on the scale. 

Fig. 2. 

The following examples are given by Prof. V. Jolly in his 
original paper:— 

. («) Determination of Absolute Weight.—The spiral con¬ 
sisted of 36 turns of piano-wire (No. 6). 

Original reading of m. 2*5 
With a load of 1 grm... .. . 3747 
With the objedt to be weighed.213*6 

/ 
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The absolute weight of the latter is— 

213-6-2-5 
-= 0-5611 grm. 
374-7-2-5 

with the probable error in the fourth place of decimals. 

(/3) Determination of Specific Gravity of a Solid.— 

Original reading of .. 64-2 
Loaded with a crystal placed in pan, c .. 275-3 

,, ,, ,, ,, i) d .. 220 8 

Sp. gr. = 
Absolute weight 

Loss of wt. in water 

275'3 ~ 64-2 
275-3"—-220-8 

3'85> 

with the probable error in the second decimal place. 

(7) Determination of Specific Gravity of a Liquid.—In 
this case the lower pan, d, is removed and replaced by a 
small cylinder of glass of about 1 c.c. capacity. The loss 
of weight experienced on submerging the latter beneath 
the surfaces of the respedtive liquids is expressed in scale 
divisions, as in the preceding instances, and the quotients 
of such numbers are the relative weights. 

Since the publication of the original paper there have 
been certain modifications of the above derails. For the 
plain spirals of piano-wire, spirals of brass of slightly 
conical form have been substituted, which although diffi¬ 
cult to prepare, are a great improvement upon the old; 
and in determinations of the sp. gr. of liquids, the scale 
pan arrangement is altogether removed, and replaced by a 
simple contrivance, of which the glass cylinder and the 
index on the suspending wire are the chief features. 

I will now give a brief account of the application of the 
instrument to the work of investigating the phenomenon 
of rehydration. 

It would have been advantageous could I have kept the 
spirals continuously stretched by the substances under 
examination, but a series of blank experiments established 
the fadt that the spirals, when stretched by a constant 
weight, are perpetually undergoing slight elongation. It 
was necessary, therefore, to adopt the discontinuous 
method of observation, and even then to be watchful 
against displacements of the o point, sometimes observable 
after a long series of weighings, especially in the case of 
new spirals. 

On the stridtness of the ratio of elongation to stretching 
weight and its comparative inalterability, I submit the 
following observation from amongst many similar : a, with 
the original spiral (of brass wire, 0-5 m.m. diameter, 
hi turns wound conically) ; (3, with the same spiral after 
two months constant use. 

fi- 

Stretching Wt. Elongation. PerCentigrm. Elongation. PerCentigrm 
Grms. M.m. M.m. M.m. M.m. 

°*5 46-5 0-93 47 0-93 

°"55 51 >> 

i-o 92 0-92 93 0-93 

1’5 140 o-93 r39'5 0-93 

i-55 I44'5 >> 

20 186 M 186 0-93 

2-5 232 M 

2'55 237 ) J 231 0-925 

3'° 279 J> 277-5 0-928 

3'5 324'5 J) 323-5 0-925 

3'55 329-5 >> 

369-5 4'° 371 >> 0-93 

4’5 4i7 n 

4'55 421-5 >> 

5‘o 463 n 460-5 0-924 

The error, therefore, due to the imperfedt elasticity of 
the spiral, vanishes in respedt of an average weighing; 
that due to change of elasticity as the result of superficial 
oxidation and molecular change, has also proved so far 
barely recognisable ; that due to change of temperature, 
as well also as the preceding, is easily controlled by re¬ 

adjustment of the index to zero. This was done, I need 
scarcely say, before each of the series of observations 
recorded in the above tables. 

In further illustration of the reliability of the instrument 
I may cite an extended series of observations, ranging 
over a period of 282 hours, during which time no readjust¬ 
ment took place. This was an investigation of the hydra¬ 
tion of potassium bichromate by thm method tobe presently 
described, and involved 75 weighings by one and the same 
spiral. The initial elongation due to the anhydrous salt 
was 89 m.m. The limit of hydration I observed to be 
2K2Cr207.7H20, and to be attained at the 147th hour of 
its exposure to the space saturated with aqueous vapour 
(temp., 180 to 200). After this point the observations 
were continued to the 283rd hour, 30 weighings being 
made; all the readings fell between 107 and 108 m.m., 
showing the constancy of the hydration and of the spiral. 
At the 283rd hour the bell jar surrounding the salt was 
removed, and the result of this exposure to the ordinary 
air observed. The reading taken after the lapse of 1 hour 
(temp., 160) was 93 m.m. ; after 2 hours, go m.m., i.e., the 
initial position was virtually regained. This is a typical 
example of the nature of my researches and the capabilities 
of the balance. 

It only remains for me to describe the modification of 
the instrument necessitated by my work, and ably carried 
out by Herr Berberich, the Praparator of Miinchen. 

The scale pan, c, in its original form, I found incon¬ 
veniently small, and in all respedts unsuitable. After 
several phases of development, the following modification 
was adopted as altogether satisfactory. A circular mica 
plate, extremely thin and perfectly smooth, is supported 
by means of a tri-radial arrangement of thin wire. This 
carries, below, suspended from the centre, a small disc of 
thin metal, the substitute for the heavy watch-glass, d, of 
the original, and, above, the index bead, m. Both the 
wire skeleton of the pan and the lower disc have a triple 
suspension of the finest platinum wire.* The mica plate 
is easily slipped into and out of the wire support, and 
supplies a movable scale pan of 70 m.m. diameter, amply 
large enough, therefore, for the purposes of my research. 
The whole arrangement, moreover, weighing less than 
3 grms., allows some 2 to 3 grms. of substance to be placed 
under observation without exceeding the limits of elasti¬ 
city of the spirals. Fig. 2 is a sketch of the apparatus 
thus modified and adapted to observations of hydration ; 
the spiral is shown connected with the scale pan ready 
for observation. This completed, it is disconnected, and 
the terminal wire of the scale pan is placed upon a hook, 
which is carried below by a thimble-shaped cap; this is 
then placed upon the glass tube which passes through the 
cork of the bell-jar, and so the saturated air within is cut 
off from the outer air. The trough, which is carried by 
the bracket, is filled to the height of about 1 inch with 
water, and this completes the sealing of the bell-jar below. 

In conclusion I would inform my fellow chemists of yet 
another advantage of this instrument, viz., its cheapness. 
In its original form it costs something under 30 shillings, 
and with the improvements above detailed, together with 
a supply of wire, &c., for repairs, it can be had, delivered 
free, for less than f2.f 

Revision of Analytical Methods.—The “Central 
Society of Chemical and Commercial Industries” has 
nominated a commission for the revision of the analytical 
processes used in determining the value or the purity of 
commercial products.—Moniteur Scientifique. 

* The construction is so simple that I am able in a few minutes to 
complete the mounting of the mica plate, the only materials required 
being copper and platinum wires, tin-foil, and bugle beads of white 
glass. 

f Those who wish to supply themselves with this balance should 
apply to the maker, Herr K. Berberich, Praparator, K. Universitat, 
Miinchen, and, if they require the improved scale pan, to say so. I 
believe Messrs. Woolley, of Manchester, are about to be entrusted 
with the agency. 
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"correspondence. 

THE HISTORY OF CHEMISTRY. 

To the Editor of the Chemical News. 

Sir,—I incline to put before chemists the following idea, 
and shall be glad if you think it well to assist me by in¬ 
serting it in the Chemical News. I sent it last year to 
the British Association Chemical Committee, but Dr. 
Gilbert, who was then President, tells me that little inte¬ 
rest was shown. My interest in the matter is not less, 
although my time for attention to it is so.—I am, &c., 

R. Angus Smith. 

My Dear Dr. Gilbert,—As you are going to the British 
Association Meeting at Swansea I am inclined to put be¬ 
fore you an idea which has long been in my mind, regarding 
a method of obtaining for chemists a better knowledge 
than they now have of the early writings of those who 
first made attempts to learn something of the qualities of 
matter at present called chemical, as differing from those 
usually called physical. We have fine histories of che¬ 
mistry ; we can scarcely wish a better than Kopp’s as one, 
especially if supplemented by Hoefer’s ; but none of these 
volumes can give the spirit of these old writers so well as 
the books of the old writers themselves, whilst the num¬ 
ber of the latter is so great that few chemists have time 
to read them ; still many of the volumes are only in a few 
places attainable, and the languages are such as all che¬ 
mists cannot be expedted to learn, whilst in some cases 
the difficulty of translation is very great, and perhaps in¬ 
surmountable in others. 

I proposed to the late Prof. Graham that the Cavendish 
Society should form a small library of chemical history. 
I forget the exadt words which I used; but the Society 
was not flourishing, and had given up all idea of doing 
more than finishing the translation of Gmelin’s “ Che¬ 
mistry.” 

My proposal was and is to publish the earliest chemical 
works ; one or two from even the earlier centuries may be 
found. There will be great disputes as to their value, 
their meaning, their age, the purity of the text, and so on ; 
but it would be well if they were in the hands of chemists, 
so that each should judge for himself: one volume will 
hold many of the less wordy writers, and we need order, 
arrangement, and modern handling. Again, one part of 
the plan is to have printed all that obscure portion which 
is found in Greek manuscripts in. various libraries in 
Europe,—writings which were more attended to by the 
older chemists, but which have been again brought more 
into notice in later years, first by Hoefer in France, and , 
afterwards by a fuller account in a separate volume by 
Prof. Kopp. 

At present, however, the knowledge of them is imper¬ 
fect, and it would require the combined skill of many 
persons to bring out of them all that seems possible. The 
text may be obscure, but the allusions may be, and I be¬ 
lieve they are, in some cases sufficient to lead us to the 
origin of the writings, or at least the source from which 
the writers took some of their ideas. A small expression 
may connect itself with a philosophy or a religion which 
may have been aCting on the minds of these early thinkers ; 
and a minute study of the language, and the very quality 
of its corruptions, may reveal much interesting know¬ 
ledge. 

I only hint at these things. I feel inclined to think 
that chemists will consider a hint quite sufficient, and that 
the importance of the work will be seen at once. 

After these very early writings are printed, and the yet 
unpublished Greek ones, whether early or otherwise, a 
good specimen of each succeeding period would be found 
perhaps enough. The few Greek MSS. which I have 
seen were in excellent condition, but the various copies 
might be collated. Some may be more difficult to *ead. 

of Chemistry. __ <‘A,5"S,N,SS' 

I have failed to rouse any interest in this subject in the 
minds of Greek scholars. I have had the pleasure of 
assisting my friend Dr. Young, F.R.S., to make a collec¬ 
tion of chemical and alchemical books printed before the 
year 1S00, but the difficulty of obtaining many of the 
volumes is very great, and it is constantly increasing. 
Books which were sold almost as waste paper in my youth 
are scarcely now to be had to purchase. 

But, independently of all this, no one can obtain a clear 
idea of the writings of the earlier gropers after chemistry 
without an amount of labour which is equal to the study 
of a separate science. 

Is it not possible to make such a short collection, and 
to arrange it in such a manner as to enable us to learn 
more clearly the links of connection with other depart¬ 
ments of human thought and history? I believe it is: I 
should be glad if the British Association felt interested in 
the subject. Editors would be sought from any country 
that would supply them ; and without asking too much from 
Prof. Kopp, the great historian of chemistry, we might 
fairly hope that he would take an interest in the matter ; 
he could of all men best give guidance. 

Prof. Graham liked the plan, and wished me to begin ; 
but I had not time, and it is not work for a private man 
or for one man. 

It is true that the subjedt might be brought before the 
Chemical Society, but I am inclined to think the British 
Association better suited. This, however, is a point on 
which you will give an opinion, and I leave the matter 
in your hands.—I am, yours sincerely, 

(Signed) * R. Angus Smith. 

Dr. Gilbert, F.R.S., 
Pres. Chem, Se6t. Brit. Assoc,, Swansea. 

PS. It might be well to form a committee to consider, 
and,, if agreeable, to make preliminary arrangements. It 
might be called the Chemical History Committee. 

To this I may add I was desirous of not allowing to die 
a plan formed many—perhaps twenty-five—years ago. I 
have never lost sight of it; and my recent enquiries into 
the origin of the word Chemistry have given me a further 
proof that the Science has been closely connected with 
much of the higher—that is, the philosophical and reli¬ 
gious— thought of man, as well as with the mysticism of 
a portion of his history. 

It must not be supposed that I expedt to find any fadt of 
any value in Chemical Research as encouraged by this 
Society. The value is one which arises from the assist¬ 
ance which is promised in making clearer to us the origin 
and progress of thought and of feeling in man. It is a 
portion of the work to be done in attaining a full history 
of humanity and the philosophy of man. 

I cannot expedt merely practical chemists to take an 
interest in it. I cannot expedt even to find an interest in 
it raised in men whose sole objedt is to find new chemical 
compounds. I will even go farther, and say that I can¬ 
not expedt the merely scientific chemist to interest himself 
in such matters; but I do expedt an interest in those men 
who look to our Chemistry as a part only of the science 
with which Philosophy works, using its results as simple 
tools to gain her ends. I think we shall find among che¬ 
mists a sufficient breadth of education and of unselfish 
interest to give great encouragement’to the plan. I do 
not at all doubt this, but there may be a difficulty to find 
a man fitted to edit the works as they ought to be, one 
which is capable of finding the fulness or emptiness of 
the writers. For the Greek manuscripts he would require 
to familiarise himself for a while with the style of language 
not merely of the manuscripts, but of the writers of the 
Greek Empire. He would require to be very well versed 
in classic knowledge, and the more he knew of Egypt and 
the East the easier would be his task; but one thing also 
is essential,—he must not only have read the history of 
religions and philosophies, but he must have lived in them 
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sufficiently to have gained full sympathy with certain por¬ 
tions, and good reasons for refusing sympathy with others ; 
he must know something of chemistry. 

All these qualities are required in a perfect editor, and 
many classes of thinkers will be interested in such works ; 
still it is probable that we do enough at first by publishing 
—perfect editing will be gradual. I cannot doubt that in 
time help will come in from various quarters, and a united 
attempt will be made to clear up the still dark portions of 
the history of the science, and the effects of its study in 
the mind of the various generations of mystic philoso¬ 
phers, and also artisans, through many ages back to its 
natural birthplace. 

R. A. S. 
December, 1880. 

THE FRAUDULENT ALTERATION OF 

CHEQUES. 

To the Editor of the Chemical News. 

Sir,—On reading the Specification of Messrs. Dupre and 
Hehner’s proposed safety-cheques, it at once occurred to 
me that they could still be altered by means of a device 
familiar to colour-mixers. If the cheque is first steeped 
in cadmium nitrate, and then treated with an acid, there 
is produced not the black lead sulphide, but the yellow 
cadmium sulphide. So small is the quantity required that 
the yellow tone is scarcely perceptible, and can be quite 
overcome by a slight blue wash. If the forger applies an 
alkaline solution to remove the ink, he needs merely add 
a certain quantity of sodium hydrocarbonate, when there 
will be no change of colour at all. 

Even sulphuric acid at a certain strength may be safely 
applied ; the result will be not black lead sulphide, but 
white lead sulphate. 

I have seen these experiments actually exhibited by a 
chemist of my acquaintance, who assures me that be 
made a complete trial, three years ago, of this mixture of 
zinc sulphide and lead carbonate, but abandoned it as 
inefficient.—I am, &c,, 

Calico-Printer. 

DISULPHIDE OF CARBON IN COMMERCIAL 

BENZOL, AND ITS UTILISATION. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News, vol. xliii., p. 148, Mr. 
Nickels points out a very simple method of removing car¬ 
bon disulphide from commercial benzols, further suggesting 
that the plan indicated might be employed on the large 
scale for a similar purpose. Now as the question of this 
compound in benzols is continually cropping up and in¬ 
truding itself as a fertile source of complaint, it might just 
be worth the while of those interested in the problem to 
give the matter some little consideration, especially as it 
is one that might be a means of considerable profit, so far 
at least as disulphide is concerned. 

Assuming the quantity present in ordinary make of “90 
per cent ” to be ij per cent by weight, 1000 gallons would 
contain 132 lbs. disulphide, and which, converted into 
potassium xanthate, would furnish 278 lbs. of that sub¬ 
stance. This product, now widely known as potassium ethyl- 
sulpho-carbonate, represents a compound that has been 
made and used in large quantity for the destruction of the 
Phylloxera, or “Vine pest,” and for other forms of inseCt 
life noxious to vegetation. As such its formation and re¬ 
moval from commercial benzols would not only greatly 
improve their quality, but supply a new source of a highly 
valuable compound, and which could be separated and 
utilised at a very handsome profit on the operation.—I 
am, &c., 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ol temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcademie 
des Sciences. No. 2, July n, 1881. 

Speed of Propagation of Explosive Phenomena in 
Gases.—M. Berthelot.—The propagation of explosive 
phenomena appears due to the transmission of successive 
shocks of the gaseous molecules brought to a more intense 
vibratory state by the heat liberated in their combination, 
and transformed at once, or more correCtly speaking, after 
a slight relative displacement. This circumstance assimi¬ 
lates it to the propagation of detonations in solid matters. 
Consequently the speed of the propagation of explosion 
in a gas becomes comparable to the speed of sound, which 
is likewise propagated in virtue of an undulatory move¬ 
ment ; the speed of these two movements being of the 
same order as the speed of the translation of gaseous 
molecules. 

Influence of Phosphoric Acid upon the Phenomena 
of Vegetation.—M. de Gasparin.—The writer explains 
that he has been led astray by a mistranslation of the 
memoir of Prof. Ricciardi. 

Attempt at an Explanation of the Tails of Comets. 
—A. Picart.—Until lately there have been admitted only 
three states of matter, the solid, the liquid, and the 
gaseous. Recently there has been added a fourth state, 
the radiant,—that of a gas so rarefied that each of its 
molecules, in its movement, according to the dynamic 
hypothesis of Bernouilli, experiences merely few shocks 
from other molecules, and describes a trajectory composed 
of rectilineal elements. These are the states of so-called 
ponderable matter, obeying the law of gravitation. But 
there is another matter, imponderable, diffused uniformly 
in the universe, forming a sort of substratum, in which 
ponderable matter moves, and which is perhaps the only 
matter, becoming transformed by the movement, and the 
varied grouping of its atoms of different forms into the 
different states of ponderable matter. When this matter 
is agitated in any point, this point becomes a focus of 
light, so that if it is in vibration for a certain extent it 
presents the appearance of a luminous body. It is then, 
as it were, a new state of matter, which may be called the 
luminous state, consisting in the vibratory condition of an 
accumulation, more or less extensive, of the ethereal 
matter. But the peculiarity of the ether, as of all fluid 
matter, is that the intermittent repulsion of its atoms pro¬ 
duced by the shocks which they impart in their mutual 
movements, may be ideally expressed as a permanent re¬ 
pulsion between these atoms supposed to be immovable— 
a repulsion which varies according to a certain function 
of the distance, decreasing as the latter increases. This 
new imponderable matter possesses the characteristic pro¬ 
perty that a repulsive aCtion is exerted between its ele¬ 
ments. The author explains certain cosmic phenomena 
by means of this form of matter. 

Absolute Measurement of Currents by Electrolysis1 
—M. Mascart.—With the number 107-93, given by M- 
Stas as the atomic weight of silver, and adopting the 
unities of Weber, the author finds the eleCtro-chemical 
equivalent of water as 0-009373 milligrm. If, on the con¬ 
trary, we take the practical units of the British Associa¬ 
tion, it results that a current, the eleCtro-magnetic inten¬ 
sity of which is represented by 1 weber, decomposes in one 
second a weight of water = 0-09373 milligrm., or more 
generally a fraction equal to 0-010415 of the atomic weight 
of the body expressed in milligrms. The intensity of a 
current capable of producing in one second the electro¬ 
lysis of one atom of a body expressed in milligrms. would 
be equal to 96-01 webers. X. X. 
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Chlorides of Iron. — P. Sabatier.—A thermo-chemical 
study of the two hydrated ferrous chlorides, FeCl,2H20 
and FeC^FFO ; of the two hydrated ferric chlorides, 
Fe2Cl3,5H20 and Fe2Cl3i2H20 ; and of the hydrochlorate 
of ferric chloride. 

Strontium and Barium Oxy-chlorides.—M. Andre. 
—A thermo-chemical study. The formation-heat of 
strontium oxy-chloride exceeds that of barium oxy-chloride. 
Hence strontia has a greater tendency to form an oxy¬ 
chloride than baryta. This tendency is still more marked 
in lime, which forms a more basic oxy-chloride, and with 
a still more considerable liberation of heat. 

Experimental Researches on the Decomposition of 
Potassium Picrate, and an Analysis of the Produces. 
—MM. Sarrau and Vieille.—The gases yielded by the 
explosion in the order of their lelative quantities are car¬ 
bonic oxide, nitrogen, carbonic acid, and hydrogen, with 
smaller quantities of hydrocyanic acid and marsh-gas. 

Decipium and Samarium.—M. Delafontaine.—In¬ 
serted in full. 

Action of Plumbic Peroxide on Alkaline Iodides.— 
A. Ditte.—Not adapted for abstraction. 

Ethers of Morphine considered as a Phenol.—E* 
Grimaux.—The author refers to his announcement in a 
former memoir that morphine presents a phenolic charadter, 
and furnishes ethers of the same type as does phenol, and 
to bis description of a methylic ether identical with codeine, 
and an ethylic ether, or codethyline. He has since ex¬ 
amined the adtion of various alcoholic chlorides, bromides, 
iodides, and analogous bodies, and has discovered that 
the reaction is general. 

Researches on the Tertiary Monamines. Action 
of Tri-ethylamine on the Hydracid Ethers of the 
Secondary and Tertiary Alcohols.—E. Reboul.—In 
this paper the author describes the adtion of tri-ethylamine 
upon iso-propyl iodide, and pseudo-propyl bromide. 

-Cyanised Camphor.—A. Haller.—This compound, in 
alcoholic solution, is partly resolved into hydrocyanic and 
camphic acids. 

Composition of Sodium Hvdrosulphite and Hydro- 
sulphurous Acid.—A.Bernthsen.—The author maintains 
that the composition of this salt is not expressed by the 
formula of M. Schutzenberger, NaHS02, but by NaS02, 
leaving the constitutional or hydration water out of sight. 
The anhydrous acid is S203 and not SO, as M. Scbutzen- 
berger considers. 

Two Facts Concerning Decilene (Essence of Tur¬ 
pentine.-—E. J. Maumene.—Sulphuric acid can be mixed 
in equal weights with this hydrocarbon cooled to o°, and 
set in motion in the author’s apparatus (“ Theorie 
Generale, p. 5). 1 he mixture may be obtained colourless; 
if it is allowed to rise to the ordinary temperature there is 
no speedy adtion. It must be heated not merely in the 
water-bath, where there is no adtion, but in the sand-bath. 
After two or three hours scarcely a few grains can be 
colledted ; the rest forms a black mass, a produdt of poly¬ 
merisation. All the results are foreseen by the author’s 
theory. The adtion of mercuric chloride gives also re¬ 
sults predidted by theory. The mixture may be heated 
up to 1800. If distilled in alcohol, or in a mixture of ether 
and alcohol, the vapours carry along with them a notable 
quantity of a compound, which, if introduced into the 
pulmonary organs would occasion incurable poisoning. 

Viscose, fhe Gummy Substance of Viscous Fer¬ 
mentation.—A. Bechamp.—Viscose is a white substance, 
easily powdered, and has not at all the appearance of gum. 
It dissolves in cold water, rendering it glutinous, like gum. 
It does not reduce the cupro-potassic reagent. Alcohol 
precipitates it entirely from its solution as a mass which 
can be drawn into threads. Its elementary composition 
is : carbon, 44^971 hydrogen, 6-26. The solutions of 
viscose are not coloured blue or violet by iodine. Viscose 
yields two nitro-derivatives which are characteristic. Sul¬ 

phuric acid adts upon viscose as a starch, forming dextrins 
and a glucose. The dextiins do not ferment under the 
influence of beer yeast. 

Determination of Urea by means of Standard 
Sodium Hypobromite.—M. Quinquand.—When sodium 
hypobromite readts upon urea the latter is decomposed 
into nitrogen and carbonic acid. Three molecules of 
hypobromite are necessary for the decomposition of 1 mol. 
of urea. Hence it is sufficient to determine the hypo¬ 
bromite used in order to know the quantity of urea de- 

| composed. To determine the hypobromite we make use 
: of an alkaline decinormal solution of sodium arsenite. On 

adding to such a solution a drop of sulphate of indigo, the 
latter takes a yellowish green colouration. On running 
in the hypobromite the colour decreases in intensity, and 
when the point of saturation is reached, it disappears 
entirely. The readtion may be rendered more sensitive by 
adding another drop of indigo before reaching the end of 
the readtion. To determine hypobromite used in the de¬ 
composition of the urea it is dropped into the latter till 
there is no longer any escape of gas ; a small excess of 
hypobromite is added, and a small excess of a known 
quantity of standard sodium arsenite, an excess denoted 
by the decolouration of the liquid, and verified by adding 
one or two more drops of sulphate of indigo, which should 
remain yellow. Hypobromite is then again added until 
the indigo is decolourised ; if from the total quantity of 
the hypobromite used we dedudt the arsenite added in 
excess, and expressed as hypobromite, we have the quan¬ 
tity of hypobromite which has readied upon the urea and 
consequently the latter. By repeated experiments we 
have demonstrated that a solution of hypobromite made 
in any manner does not give the theoretic figure 3NaBrO. 
The solutions which give the theoretic figure are : water, 
28 c.c.; soda-lye 100 c.c.; bromine, 2'8 c.c.; or soda-lye, 
100 ; bromine, 3 c.c. 

Chemical Researches on the Secretion of the Ink 
Pouch in the Cephalopods.—P. Girod.—The black 
matter purified by successive digestions in alcohol, ether, 
glacial acetic acid, sodium carbonate, to which a little 
potassa has been added, and dilute hydrochloric acid gave 
on ultimate analysis :—Carbon, 53-6 ; hydrogen, 4^04 ; 
nitrogen, 8'8, the remainder being oxygen. 

Annales de la Societe des Sciences Industrielles de Lyon. 
No. 4, 1881. 

This publication persistently avoids those branches of 
chemical technology which are chiefly connedled with the 
trade of Lyon. The only matter at all connected with 
chemistry is an anonymous report on experiments with 
chemical manures. The “ complete manure ” of M. Ville 
seems to have given the best results. 

Bulletin de la Societe d'Encouragement four VIndustrie 
Nationale. May, 1881. 

Report Presented by M. Vincent on Behalf of the 
Committee of Chemical Arts, on a Communication 
from the French Celluloid Company.—In this report 
it is admitted that celluloid must be preserved from any 
notable elevation of temperature, even momentary, in order 
to avoid serious accidents. It ought only to be stored up 
in limited quantity. Cold mineral acids only attack it 
slightly, but it is quickly destroyed by nitric and sulphuric 
acids if hot. It is quickly dissolved, even in the cold, in a 
mixture of alcohol and ether. The nitro-cellulose, which 
is the basis of this produdt, is prepared from cigarette 
paper. 

Report Presented by M. Schutzenberger on Behalf 
of the Committee of the Chemical Arts, on a Method 
Proposedby M. Maistrasse for Detectingthe Impurity 
of Tin Used in the Manufacture of Tin Plate.—The 
process of M. Maistrasse is based on the difference of 
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aspect of the moire metallique, obtained on metallic sur¬ 
faces according to the degree of impurity of the tin. The 
only manipulation required is washing the surface with 
dilute hydrochloric acid, either pure or mixed with nitric 
acid. If lead is present in a quantity exceeding 5 percent 
the appearance of the moire is distinctly altered. 

Journal fur Praktische Chemie. 
No. 7, 1881. 

My Share in the Development of Theoretical 
Chemistry.—H. Kolbe.—The first part of a historical 
survey, characterised by equal ability and severity. To 
give any detached portions of a discussion entering so 
largely into personal considerations would lay us open to 
the charge of unfairness. 

The Compounds of Certain Solid Dioxide Hydrates 
with Acids, Salts, and Alkalies.—J. M. van Bemmelen. 
—The author considers, after a series of experiments on 
the aCtion of amorphous hydroxides upon solutions of 
salts, acids, and alkalies, that most of these phenomena 
can be reckoned among the formative processes of feeble 
chemical combinations which are in a state of dissociation, 
and that they depend upon chemical laws. He was first 
led to these researches by the results of an earlier investi¬ 
gation on the absorptive power of arable soil, and of silicic 
acid as regards solutions of alkalies and alkaline salts. 

Preparation of Sulphuryl-chloride.—II. Schulze.—A 
preliminary communication. The author has observed 
that a liquid mixture of camphor and sulphurous acid 
yields sulphuryl-chloride on treatment with free chlorine, 

Reply to a “ Monitum.”—F. Beilstein.—The author 
gives an explanation of his seeming omission of Professor 
Ivolbe’s researches in his recent work on organic chemistry. 

Le Genie Civil. No. 11, April 1, 1881. 

Extraction of the Precious Metals by Electro¬ 
chemical Amalgamation.—An account of the Designolle 
process. The treatment of the ores consists of eight suc¬ 
cessive processes:—Fradture, grinding, suspension in 
water, trituration to a pulp, electro-chemical amalgama¬ 
tion, the filtration of the amalgam,-its concentration and 
distillation, and lastly, the fusion of the precious metal 
obtained. Each of these operations is described at length 
and with reference to illustrations. 

Moniteur Scientifique, Quesneville. 
May, 18S1. 

Points of Contact between Art and Science in the 
Manufactures of Earthenware and Porcelain.—Prof. 
A. H. Church.—A translation of lectures delivered before 
the Society of Arts. 

Cinchonidine and Haemo-cinchonidine. — Dr. O. 
Hesse. 

Cinchonine.— Dr. 0. Hesse. 

Determination of Cinchonidine Sulphate in Quinine 
Sulphate.—Dr. O. Hesse.—These three memoirs are 
taken from Liebig's Annalen. 

The Question of the Rosanilines.—J. A. Pabst.— 
The author criticises the present theoretical views on the 
formation and constitution of the rosanilines, especially 
the views put forward by MM. Fischer. He holds that 
rosaniline may be a secondary triamine, possessing a 
hydrozoic or di-imidic structure. If leucaniline is derived 
from triphenyl-methan the transformation is effected by 
a simple molecular transposition. 

Cotton-seed Oil.— M. Wideman.— Cotton-seed oil 
at 0° has the sp. gr. o-94o6 ; at 30° it is only o ‘9206. With 
oil of vitriol it takes a violet tint, which increases on 
stirring. At the end of twenty-four hours the mixture 
becomes thick and deep brown. With sulphuric acid and 
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potassium bichromate there is a violent reaction ; sul¬ 
phurous acid is evolved, and the oil takes a blood-red 
colour. At the end of twenty-four hours it has become a 
black solid mass. With caustic alkalies (sp. gr. i'24) the 
oil thickens, becomes a straw-yellow, while the alkaline 
solution separates, and takes a deeper colour. If the 
mixture is stirred with a glass rod the upper layers take 
a blue colour, which gradually passes into a violet. 

Industrial Society of Mulhouse.—Session of March 9, 
1881.—MM. Pfeiffer and Jugenohl gave a description of a 
machine for printing several colours, upon a quite new 
system. 

M. Benner proposes to print aniline-black along with 
j dyed alizarin violets without fear of running or spreading. 

He adds to the violet mordant a large excess of acetate of 
lime. 

Alkalimetric Determination of Sulphate of Soda in 
Crude Salt-cake.—Armand Bertrand,—The author dis¬ 
solves 1 grm. of the sample in hot water, precipitates with 
an excess of baryta water, lets cool, and filters. He passes 
an excess of carbonic acid into the filtrate, heats to a boil, 
and lets cool; filters, and in the filtrate he determines the 
carbonate of soda (corresponding to the original sulphate 
of soda) with normal sulphuric acid. 

Determination of Nitrates. — A. Bertrand. — The 
author modifies BolFy’s process by determining the 
chlorides and deducting from the total carbonates the 
quantity formed by the decomposition of the chlorides. 

Iodal.—A. Bertrand.—The author has obtained this 
compound by passing hydriodic acid into anhydrous 
chloral or bromal. 

June,1881. 

New Mechanical Furnace for the Continuous 
Manufacture of Salt-cake.—James Mactear.—From the 
Journal of the Society of Arts. 

Review of Chemical Researches Published in 
Germany.—A series of extracts from the Berichte der 
Deutsch. Clieni. Gesellschaft. 

Water and Air.—Ledtures delivered by Dr. J. Tyndall. 
—A reprint from the Journal of Science. 

Salicylic Acid.—E. Robinet.—Stridtures on the report 
by Dr. Dubrisay, drawn up in the name of the Consulting 
Committee of Hygiene. 

Notes by M. E. Maumene.—A reply to the criticisms 
of Spencer Pickering, and two notes on the action of 
nitric acid upon metals, and on the decomposition of 

, mercury and silver cyanide, both already noticed. 

Industrial Society of Mulhouse.—Session of the 
Chemical Committee, April 6th.—Certain prizes were 
announced, but no new results in the tindtorial arts were 
brought forward. 

Creosote.—A. Kopp.—Not adapted for abstraction. 

July, 1881. 

Determination of Urea by Means of a Standard 
Solution of Sodium Hypobromite.—A memoir ex¬ 
tending over upwards of thirty pages, and not capable of 
useful reproduction without the illustrations and the 
accompanying tables. 

Vaccination for “ Charbon.”—In the course of a dis¬ 
cussion which took place at the meeting of the Academy 
of Medicine, June 14, M. Pasteur announced that the 
operation had been performed on apes with very satisfac¬ 
tory results. The discussion had its usually warm 
character. 

OILICATE OF SODA, Solid and in Solutions 
of Various Degrees of Concentration : thefinest quality ob¬ 

tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD and SONS, Soap 
Makers, &c., Warrington. 

London Agent—H. B. CLARKE, Great Tower Street, E.C. 

Chemical Notices from Foreign sources. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 212° F. 
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MILLS are situated very 
and adjacent to Railways 

100*00 

Our MINES, DRYING KILNS, and GRINDING 
close to the Shipping Ports of BELFAST and LARNE, 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St.. 

Liverpool. 

Established 1798. 

ROBERT DAGL1SH & CO., 
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LOW LIFT STEAM JET PUMPS, 
(HALLAM’S PATENT) 

ENGINEERS, BOILER AND BRIDGE 
MAKERS, MILLWRIGHTS, 

BRASS AND IRON FOUNDERS. 

Manuiadturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
of any required power,for Irrigating, Draining, Mining, Rolling Mills, 
or Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleac’ning-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

8T HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

For Lifting Water from Wells, Steam Ships, Tanks, 
Rivers, Reservoirs, &c. 

The three 

smaller ones 

are all 

Gun Metal. 

Cast Iron 

with 

Gun meta 

Fittings, 

Prices for Heights of not more than 40 ft., at 30 lbs. Pressure 

Flea>e note these 
when ordering, 6 5 4 3 2 I 0 OA 

Bore of Water Deli¬ 
very Pipe in inches 4 3 2 X* I 3 i i 

Bore of Steam Pipe 2$ ii I i *1*1* 
Delivery in gals, per 
hour at 30lbs. prssre. 8000 5000 2500 1500 800 500 j 200 j 100 

Price .. £ 20 0 12^ 10 0 7 10 J 4 10 
| I 

3 3 j a 2 j 110 

W. H. BAILEY and CO., Engineers, &c., 
ALBION WORKS, SALFORD, MANCHESTER. 

NOTICE. 

nphe Adlien-Gesellschaft fiir Anilin-Fabrikation 
of Berlin, having been informed that statements are being 

made to their customers to the effedt that the sale and use of ACID 
RUBINE manufactured by the said Company according to Dr. 
Jacobsen’s Patent, No. 2828, of nth July, 1879, would constitute an 
infringment ot other patents, they hereby assert that there is no 
foundation whatever in any such statements, the use and sale of their 
ACID RUBINE being in no way an infringement of any other 

( Patent. 
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In the name of the British Association, which for the time 
I very unworthily represent, I beg to tender to you, my 
Lord Mayor, and through you to the City of York, our 
cordial thanks for your hospitable invitation and hearty 
welcome. 

We feel, indeed, that in coming to York we are coming 
home: gratefully as we acknowledge and much as we 
appreciate the kindness we have experienced elsewhere, 
and the friendly relations which exist between this Associ¬ 
ation and most— I might even say all—our great cities, 
yet Sir R. Murchison truly observed at the close of our 
first meeting in 1831, that to York, “ as the cradle of the 
Association, we shall ever look back with gratitude; and 
whether we meet hereafter on the banks of the Isis, the 
Cam, or the Forth, to this spot we shall still fondly revert.” 
Indeed, it would have been a matter of much regret to all 
of us if we had not been able on this, our fiftieth anniver¬ 
sary, to hold our meeting in our mother city. 

My Lord Mayor, before going further, I must express 
my regret, especially when I call to mind the illustrious 
men who have preceded me in this chair, that it has not 
fallen to one of my eminent friends around me to preside 
on this auspicious occasion. Conscious, however, as I 
am of my own deficiencies, I feel that I must not waste 
time in dwelling on them, more especially as in doing so 
I should but give them greater prominence. I will, there¬ 
fore, only make one earnest appeal to your kind indulgence. 

The connedtion of the British Association with the City 
of York does not depend merely on the fadt that our first 
meeting was held here. It originated in a letter addressed 
by Sir D. Brewster to Professor Phillips, as Secretary to 
your York Philosophical Society, by whom the idea was 
warmly taken up. The first meeting was held on Septem¬ 
ber 26, 1831, the chair being taken by Lord Milton, who 
delivered an address. 

Of those who organised and took part in that first 
meeting few, alas ! remain. Brewster and Phillips, Har- 
court and Lord Milton, Lyell and Murchison, all have 
passed away, but their memories live among us. Some 
few, indeed, of those present at our first meeting we rejoice 
to see here to-day, including one of the five members 
constituting the original organising Committee, our 
venerable Vice-President, Archdeacon Creyke. 

The constitution and obje&s of the Association were so 
ably described by Mr. Spottiswoode, at Dublin, and are so 
well known to you, that I will not dwell on them this 
evening. The excellent President of the Royal Society, 
in the same address, suggested that the past history of the 
Association would form an appropriate theme for the 
present meeting. The history of the Association, however, 
is really the history of science, and I long shrunk from 
the attempt to give even a panoramic survey of a subject 
so vast and so difficult; nor should I have ventured to 
make any such attempt, but that I knew I could rely on 
the assistance of friends in every department of science. 

Certainly, however, this is an opportunity on which it 
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may be well for us to consider what have been the principal 
scientific results of the last half century, dwelling especi¬ 
ally on those with which this Association is mor<?dire&ly 
concerned, either as being the work of our own members, 
or as having been made known at our meetings. Tt is of 
course impossible within the limits of a single" address to 
do more than allude to a few of these, and that very 
briefly, In dealing with so large a subject! I first hoped 
that I might take our annual volumes as a text-book. This, 
however, I at once found to be quite impossible. For 
instance, the first volume commences with a Report on 
Astronomy by Sir G. Airy: I maybe pardoned, I trust, for 
expressing my pleasure at finding that the second was one 
by my father, on the Tides, prepared like the preceding at 
the request of the Council; then comes one on Meteor¬ 
ology by Forbes, Radiant Heat by Baden Powell, Optics by 
Brewster, Mineralogy by Whewell, and so on. My best 
course will therefore be to take our different Sections one 
by one, and endeavour to bring before you a few of the 
principal results which have been obtained in each depart¬ 
ment. 

The Biological Sedion is that with which I have been 
most intimately associated, and with which it is, perhaps, 
natural that I should begin. 

Fifty years ago it was the general opinion that animals 
and plants came into existence just as we now see them. 
We took pleasure in their beauty; their adaptation to 
their habits and mode of life in many cases could not be 
overlooked or misunderstood. Nevertheless, the book of 
Nature was like some richly illuminated missal, written in 
an unknown tongue ; the graceful forms of the letters, the 
beauty of the colouring, excited our wonder and admira¬ 
tion ; but of the true meaning little was known to us ; in¬ 
deed, we scarcely realised that there was any meaning to 
decipher. Now glimpses of the truth are gradually 
revealing themselves ; we perceive that there is a reason 
—and in many cases we know what that reason is—for 
every difference in form, in size, and in colour; for every 
bone and every feather, almost for every hair. Moreover 
each problem which is solved opens out vistas, as it were' 
of others perhaps even more interesting. With this great 
change the name of our illustrious countryman, Darwin, 
is intimately associated, and the year 1859 will always be 
memorable in science as having produced his great work 
on the “ Origin of Species.” In the previous year he and 
Wallace had published short papers, in which they clearly 
state the theory of natural selection, at which thev had 
simultaneously and independently arrived. We cannot 
wonder that Darwin’s views should have at first excited 
great opposition. Nevertheless from the first they met 
with powerful support, especially, in this country, from 
Hooker, Huxley, and Herbert Spencer. The theory is 
based on four axioms :— 

“ 1. That no two animals or plants in nature are identi¬ 
cal in all respefts. 

“ 2. That the offspring tend to inherit the peculiarities 
of their parents. 

“3. That of those which come into existence, only a 
small number reach maturity. 

“4. That those which are, on the whole, best adapted 
to the circumstances in which they are placed are most 
likely to leave descendants.” 

Darwin commenced his work by discussing the causes 
and extent of variability in animals, and the origin of 
domestic varieties : he showed the impossibility of dis¬ 
tinguishing between varieties and species, and pointed out 
the wide differences which man has produced in some 
cases—as, for instance, in our domestic pigeons, all un¬ 
questionably descended from a common stock. He dwelt 
on the struggle for existence (which has since become a 
household world], and which, inevitably resulting in the 
survival of the fittest, tends gradually to adapt any race 
of animals to the conditions in which it occurs. 

While thus, however, showing the great importance of 
natural selection, he attributed it to no exclusive influence, 
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but fully admitted that other causes—the use and disuse 
of organs, sexual selection, &c.—had to be taken into 
consideration. Passing on to the difficulties of his theory, 
he accounted for the absence of intermediate varieties 'be¬ 
tween species, to a great extent, by the imperfection of the 
geological record. 

But if the geological record be imperfeCt, it is still very 
instructive. The further palaeontology has progressed the 
more it has tended to fill-up the gaps between existing 
groups and species, while the careful study of living forms 
has brought into prominence the variations dependent on 
food, climate, habitat, and other conditions, and shown 
that many species long supposed to be absolutely distinct 
are so closely linked together by intermediate forms that 
it is difficult to draw a satisfactory line between them. 

The principles of classification point also in the same 
direction, and are based more and more on the theory of 
descent. Biologists endeavour to arrange animals on what 
is called the “natural” system. No one now places 
whales among fish, bats among birds, or shrews with mice, 
notwithstanding their external similarity; and Darwin 
maintained that “community of descent was the hidden 
bond which naturalists had been unconsciously seeking.” 
How else, indeed, can we explain the faCt that the frame¬ 
work of bones is so similar in the arm of a man, the wing 
of a bat, the fore-leg of a horse, and the fin of a porpoise 
—that the neck of a giraffe and that of an elephant con¬ 
tain the same number of vertebrae ? 

Strong evidence is, moreover, afforded by embryology ; 
by the presence of rudimentary organs and transient cha¬ 
racters, as, for instance, the existence in the calf of certain 
teeth which never cut the gums, the shrivelled and useless 
wings of some beetles, the presence of a series of arteries 
in the embryos of the higher Vertebrata exactly similar to 
those which supply the gills in fishes, even the spots on 
the young blackbird, the stripes on the lion’s cub ; these, 
and innumerable other faCts of the same character, appear 
to be incompatible with the idea that each species was 
specially and independently created: and to prove, on the 
contrary, that the embryonic stages of species show us 
more or less clearly the structure of their ancestors. 

Darwin’s views, however, are still much misunderstood. 
I believe there are thousands who consider that according 
to his theory a sheep might turn into a cow, or a zebra 
into a horse. No one would more confidently withstand 
any such hypothesis, his view being, of course, not that 
the one could be changed into the other, but that both 
are descended from one common ancestor. 

No one, at any rate, will question the immense impulse 
which Darwin has given to the study of natural history, the 
number of new views he has opened up, and the additional 
interest which he has aroused in, and contributed to, Biology. 
When we were young we knew that the leopard had spots, 
the tiger was striped, and the lion tawny; but why this 
was so it did not occur to us to ask; and if we had asked 
no one would have answered. Now we see at a glance 
that the stripes of the tiger have reference to its life among 
jungle-grasses ; the lion is sandy, like the desert; while the 
markings of the leopard resemble spots of sunshine 
glancing through the leaves. 

The science of embryology may almost be said to have 
been created in the last half century. Fifty years ago it 
was a very general opinion that animals which are unlike 
when mature were dissimilar from the beginning. It is to 
Von Baer, the discoverer of the mammalian ovum, that we 
owe the great generalisation that the development of the 
egg is in the main a progress from the general to the 
special,—infaCt, that embryology is the key to the laws 
of animal development. 

Thus the young of existing species resemble in many 
cases the mature forms which flourished in ancient times. 
Huxley has traced up the genealogy of the horse to the 
Miocene Anchitherium. In the same way Gaudry has 
called attention to the faCt that just as the individual stag 
gradually acquires more and more complex antlers : having 
at first only a single prong, in the next year two points, in 

the following three, and so on ; so the genus, as a whole, 
in Middle Miocene times, had two pronged horns ; in the 
Upper Miocene, three ; and that it is not till the Upper 
Pliocene that we find any species with the magnificent 
antlers of our modern deer. It seems to be now generally 
admitted that birds have come down to us through the 
Dinosaurians, and, as Huxley has shown, the profound 
break once supposed to exist between birds and reptiles 
has been bridged over by the discovery of reptilian birds 
and bird-like reptiles; so that, in fadt, birds are modified 
reptiles. Again, the remarkable genus Peripatus, so well 
studied by Moseley, tends to connect the annulose and 
articulate types. 

Again, the structural resemblances between Amphioxus 
and the Ascidians had been pointed out by Goodsir ; and 
Kowalevsky in 1866 showed that these were not mere 
analogies, but indicated a real affinity. These observations, 
in the words of Allen Thomson, “ have produced a change 
little short of revolutionary in embryological and zoological 
views, leading as they do to the support of the hypothesis 
that the Ascidian is an earlier stage in the phylogenetic 
history of the mammal and other vertebrates.” 

The larval forms which occur in so many groups, and of 
which the Insedts afford us the most familiar examples, are, 
in the words of Quatrefages, embryos, which lead an inde¬ 
pendent life. In such cases as these external conditions 
adt upon the larvre as they do upon the mature form ; hence 
we have two classes of changes, adaptional or adaptive, 
and developmental. These and many other fadts must be 
taken into consideration ; nevertheless naturalists are now 
generally agreed that embryological characters are of high 
value as guides in classification, and it may, I think, be 
regarded as well established that, just as the contents and 
sequence of rocks teach us the past history of the earth, 
so is the gradual development of the species indicated by 
the structure of the embryo and its developmental changes. 

When the supporters of Darwin are told that his theory 
is incredible, they may fairly ask why it is impossible that 
a species in the course of hundreds of thousands of years 
should have passed through changes which occupy only a 
few day or weeks in the life history of each individual? 

The phenomena of yolk-segmentation, first observed 
by Prevost and Dumas, are now known to be in some 
form or other invariably the precursors of embryonic 
development; while they reproduce, as the first stages 
in the formation of the higher animals, the main and 
essential features in the life-history of the lowest forms. 
The “ blastoderm,” as it is called, or first germ of em¬ 
bryo in the egg, divides itself into two layers, correspond- 

i ing, as Huxley has shown, to the two layers into which 
1 the body of the Coelenterata may be divided. Not only 

so, but most embyros at an early stage of development 
have the form of a cup, the walls of which are formed 
by the two layers of the blastoderm. Kowalevsky was 
the first to show the prevalence of this embryonic form, 
and subsequently Lankester and Haeckel put forward the 
hypothesis that it was the embryonic repetition of an 
ancestral type, from which all the higher forms are 
descended. The cavity of the cup is supposed to be the 
stomach of this simple organism, and the opening of the 
cup the mouth. The inner layer of the wall of the cup 
constitutes the digestive membrane, and the outer the 
skin. To this form Haeckel gave the name Gastraea. It 
is, perhaps, doubtful whether the theory of Lankester and 
Haeckel can be accepted in precisely the form they pro¬ 
pounded it; but it has had an important influence on the 
progress of embryology. I cannot quit the science of em¬ 
bryology without alluding to the very admirable work on 
‘ ‘ Comparative Embryology ” by our new General Secretary, 
Mr. Balfour, and also the “ Elements of Embryology ” 
which he had previously published in conjunction with 
Dr. M. Foster. 

In 1842, Steenstrup published his celebrated work on 
the “ Alternation of Generations,” in which he showed 
that many species are represented by two perfectly 
distinct types or broods, diff*ring in form, structure, and 
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habits; that in one of them males are entirely wanting, 
and that the reproduction is effected by fission, or by buds, 
which, however, are in some cases structurally indistin¬ 
guishable fiom eggs. Steenstrup's illustrations were 
mainly taken from marine or parasitic species, of very 
great interest, but not generally familiar, excepting to 
naturalists. It has since been shown that the common 
Cynips or Gallfly is also a case in point. It had long 
been known that in some genera belonging to this group, 
males are entirely wanting, and it has now been shown 
by Bassett, and more thoroughly by Adler, that some of 
these species are double-brooded ; the two broods having 
been considered as distinct genera. 

Thus an insect known as Neuroterus lenticularis, of 
which females only occur, produces the familiar oak- 
spangles so common on the under sides of oak leaves, 
from which emerge, not Neuroterus lenticularis, but an 
insect hitherto considered as a distinct species, belonging 
even to a different genus, Spathegaster baccarum. In 
Spathegaster both sexes occur; they produce the currant¬ 
like galls found on oaks, and from these galls Neuroterus 
is again developed. So, also, the King Charles oak apples 
produce a species known as Teras terminalis, which 
descends to the ground, and makes small galls on the roots 
of the oak. From these emerge an inseCt known as 
Biorhiza aptera, which again gives rise to the common 
oak apple. 

It might seem that such enquiries as these could hardly 
have any practical bearing. Yet it is not improbable that 
they may lead to very important results. For instance, it 
would appear that the fluke which produces the rot in 
sheep, passes one phase of its existence in the black slug, 
and we are not without hopes that the researches, in 
which our lamented friend Prof. Rolleston was engaged 
at the time of his death, which we all so much deplore, 
will lead, if not to the extirpation, at any rate to the 
diminution, of a pest from which our farmers have so 
grievously suffered. 

It was in the year 1839 that Schwann and Schleiden 
demonstrated the intimate relation in which animals and 
plants stand to each other, by showing the identity of the 
laws of development of the elementary parts in the two 
kingdoms of organic nature. 

As regards descriptive biology, by far the greater number 
of species now recorded have been named and described 
within the last half century. 

Dr. Gunther has been good enough to make a calcula¬ 
tion for me. The numbers, of course, are only approxi¬ 
mate, but it appears that while the total number of animals 
described up to 1831 was not more than 70,000, the number 
now is at least 320,000. 

Lastly, to show how large a field still remains for ex¬ 
ploration, I may add that Mr. Waterhouse estimates that 
the British Museum alone contains not fewer than 12,000 
species of insets which have not yet been described, while 
our colletions do not probably contain anything like one- 
half of those actually in existence. Further than this, the 
anatomy and habits even of those which have been 
described offer an inexhaustible field for research, and it 
is not going too far to say that there is not a single species 
which would not amply repay the devotion of a lifetime. 

One remarkable feature in the modern progress of 
biological science has been the application of improved 
methods of observation and experiment; and the employ¬ 
ment in physiological research of the exat measurements 
employed by the experimental physicist. Our micro¬ 
scopes have been greatly improved. The use of chemical 
reagents in microscopical investigations has proved most 
instructive, and another very important method of investi¬ 
gation has been the power of obtaining very thin slices by 
imbedding the object to be examined in paraffin or some 
other soft substance. In this manner we can now obtain, 
say, fifty separate sections of the egg of a beetle, or the 
brain of a bee. 

At the close of the last century, Sprengel published a 
most suggestive work on flowers, in which he pointed out 

the curious relation existing between these and insect? 
and showed that the latter carry the pollen from flower to 
flower. His observations, however, attracted little notice 
until Darwin called attention to the subject in 1862. It 
had long been known that the cowslip and primrose exist 

[ under two forms, about equally numerous, and differing 
from one another in the arrangements of therir stamens 
and pistils; the one form having the stamens on the 
summit of the flower and the stigma half-way down; 
while in the other the relative positions are reversed, the 
stigma being at the summit of the tube and the stamens 
half-way down. This difference had, however, been re¬ 
garded as a case of mere variability ; but Darwin showed 
it to be a beautiful provision, the result of which is that 
insedts fertilise each flower with pollen brought from a 
different plant; and he proved that flowers fertilised with • 
pollen from the other form yield more seed than if fertilised 
with pollen of the same form, even if taken from a different 
plant. 

Attention having been thus diredted to the question an 
astonishing variety of most beautiful contrivances have 
been observed and described by many botanists, especially 
Hooker, Axel, Delpino, Hildebrand, Bennett, Fritz Muller, 
and, above all, Hermann Muller, and Darwin himself.' 
The general result is that to insedts, and especially to 
bees, we owe the beauty of our gardens, the sweetness of 
our fields. To their beneficent, though unconscious 
adtion, flowers owe their scent and colour, their honey_ 
nay, in many cases, even their form. 1 heir present shape 
and varied arrangements, their brilliant colours, their 
honey, and their sweet scent are all due to the selection 
exercised by insedts. 

In these cases the relation between plants and insedts 
is one of mutual advantage. In many species, however 
plants present us with complex arrangements adapted to 
protedt them from insedts ; such, for instance, are in many 
cases the resinous glands which render leaves unpalatable; 
the thickets of hairs and other precautions which nrevent 
flowers from being robbed of their honey by ants. Again, 
more than a century ago, our countryman, Ellis, described 
an American plant, Dionaea, in which the leaves are some¬ 
what concave, with long lateral spines and a joint in the 
middle; close up with a jerk, like a rat-trap, the moment 
any unwary insedt alights on them. The plant, in fadt 
adtually captures and devours insedts. This observation 

1 also remained as an isolated fadt until within the last few 
years, when Darwin, Hooker, and others have shown 
that many other species have curious and very varied con¬ 
trivances for supplying themselves with animal food. 

Some of the most fascinating branches of botany_ 
morphology, histology, and physiology—scarcely existed 
before 1830. In the two former branches the discoveries 
of von Mohl are pre-eminent. He first observed cell- 
division in 1835, and detedted the presence of starch in 
chlorophyll-corpuscles in 1837, while he first described 
protoplasm, now so familiar to us, at least by name, in 
1846. In the same year Amici discovered the existence 
of the embryonic vesicle in the embryo sac, which develops 
into the embryo when fertilised by the entrance of the 
pollen tube into the micropyle. The existence of sexual 
reprodudtion in the lower plants was doubtful, or at least 
doubted by some eminent authorities, as recently as 1853, 
when the adtual process of fertilisation in the common 
bladderwrack of our shores was observed by Thuret, while 
the reprodudtion of the larger fungi was first worked out 
by De Bary in 1863. 

As regards lichens, Schwendener proposed, in 1869, the 
startling theory, now however accepted by some of the 
highest authorities, that lichens are not autonomous 
organisms, but commensal associations of a fungus para¬ 
sitic on an alga. With reference to the higher Cryptogams 
it is hardly too much to say that the whole of our exadt 
knowledge of their life-history has been obtairffed during 
the last half-century. Thus, in the case of ferns the male 
organs, or antheridia, were first discovered by Na^eli in 
1844, and the archegonia, or female organs, by Suminski 
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in 1848. The early stages in the development of mosses 
were worked out by Valentine in 1833. Lastly, the prin¬ 
ciple of Alternation of Generations in plants was dis¬ 
covered by Hofmeister. This eminent naturalist also, in 
1851-4, pointed out the homologies of the reproductive 
processes in mosses, vascular cryptogams, gymnosperms, 
and angiosperms. 

Nothing could have appeared less likely than that re¬ 
searches into the theory of spontaneous generation should 
have led to practical improvements in medical science. 
Yet such has been the case. Only a few years ago 
BaCteria seemed mere scientific curiosities. It had long 
been known that an infusion—say, of hay—would, if ex¬ 
posed to the atmosphere, be found, after a certain time, 
to teem with living forms. Even those few who still 
believe that life would be spontaneously generated in such 
an infusion, will admit that these minute organisms are, 
if not entirely, yet mainly, derived from germs floating in 
our atmosphere ; and if precautions are taken to exclude 
such germs, as in the careful experiments especially of 
Pasteur, Tyndall, and Roberts, everyone will grant that 
in ninety-nine cases out of a hundred no such develop¬ 
ment of life will take place. 

These faCts have led to most important results in 
Surgery. One reason why compound fractures are so 
dangerous, is because, the skin being broken, the air ob¬ 
tains access to the wound, bringing with it innumerable 
germs, which too often set up putrefying aCtion. Lister 
first made a practical application of these observations. 
He set himself to find some substance capable of killing 
the germs without being itself too potent a caustic, and 
he found that dilute carbolic acid fulfilled these conditions. 
This discovery has enabled many operations to be per¬ 
formed which would previously have been almost hopeless. 

The same idea seems destined to prove as useful in 
Medicine as in Surgery. There is great reason to suppose 
that many diseases, especially those of a zymotic character, 
have their origin in the germs of special organisms. We 
know that fevers run a certain definite course. The para¬ 
sitic organisms are at first few, but gradually multiply at 
the expense of the patient, and then die out again. Indeed, 
it seems to be thoroughly established that many diseases 
are due to the excessive multiplication of microscopic 
organisms, and we are not without hope that means will 
be discovered by which, without injury to the patient, 
these terrible, though minute, enemies may be destroyed, 
and the disease thus stayed. The interesting researches 
of Burdon Sanderson, Greenfield, Koch, Pasteur, Tous- 
saint, and others, seem to justify the hope that we may be 
able to modify these and other germs, and then by appro¬ 
priate inoculation to protect ourselves against fever and 
other acute diseases. 

The history of Anaesthetics is a most remarkable illus¬ 
tration how long we may be on the very verge of a most 
important discovery. Ether, which, as we all know, pro¬ 
duces perfect insensibility to pain, was discovered as long 
ago as 1540. The anaesthetic property of nitrous oxide, 
now so extensively used, was observed in 1800 by Sir H. 
Davy, who actually experimented on himself, and had one 
of his teeth painlessly extracted when under its influence. 
He even suggests that' “ as nitrous oxide gas seems 
capable of destroying pain, it could probably be used with 
advantage in surgical operations.” Nay, this property of 
nitrous oxide was habitually explained and illustrated in 
the chemical lectures given in hospitals, and yet for fifty 
years the gas was never used in actual operations. 

Few branches of science have made more rapid pro* 
gress in the last half-century than that which deals with 
the ancient condition of man. When our Association 
was founded it was generally considered that the human 
race suddenly appeared on the scene, about 6000 years 
ago after the disappearance of the extinCt mammalia, and 
whe'n Europe, both as regards physical conditions and 
the other animals by which it was inhabited, was pretty 
much in the same condition as in the period covered by 

Greek and Roman history. Since then the persevering 
researches of Layard, Rawlinson, Botta, and others have 
made known to us, not only the statutes and palaces of 
the ancient Assyrian monarchs, but even their libraries ; 
the cuneiform characters have been deciphered, and we 
can not only see, but read in the British Museum, the 
adtual contemporary records, on burnt clay cylinders, of 
the events recorded in the historical books of the Old 
Testament and in the pages of Herodotus. The researches 
in Egypt also seem to have satisfactorily established the 
faCt that the pyramids themselves are at least 6000 years 
old, while it is obvious that the Assyrian and Egyptian 
monarchies cannot suddenly have attained to the wealth 
and power, the state of social organisation, and progress 
in the arts, of which we have before us, preserved by the 
sand of the desert from the ravages of man, such wonder¬ 
ful proofs. 

In Europe, the writings of the earliest historians and 
poets indicated that, before iron came into general use, 
there was a time when bronze was the ordinary material 
of weapons, axes, and other cutting implements, and 
though it seemed a priori improbable that a compound of 
copper and tin should have preceded the simple metal iron, 
nevertheless the researches of archaeologists have shown 
that there really was in Europe a “ Bronze Age,” which 
at the dawn of history was just giving way to that of 
“ Iron.” 

The contents of ancient graves, buried in many cases so 
that their owner might carry some at least of his wealth 
with him to the world of spirits, have proved very instruc¬ 
tive. More especially the results obtained by Nilsson in 
Scandinavia, by Hoare and Borlase, Bateman and Green- 
well, in our own country, and the contents of the rich 
cemetery at Hallstadt, left no room for doubt as to the 
existence of a Bronze Age ; but we get a completer idea of 
the condition of Man at this period from the Swiss lake- 
villages, first made known to us by Keller, and subse¬ 
quently studied by Morlot, Troyon, Desor, Riitimeyer, 
Heer, and other Swiss archaeologists. Along the shallow 
edges of the Swiss lakes there flourished, once upon a 
time, many populous villages or towns, built on platforms 
supported by piles, exadtly as many Malayan villages are 
now. Under these circumstances innumerable objects 
were one by one dropped into the water; sometimes whole 
villages were burnt, and their contents submerged ; and 
thus we have been able to recover, from the waters of 
oblivion in which they had rested for more than 2000 years, 
not only the arms and tools of this ancient people, the 
bones of their animals, their pottery and their ornaments, 
but the stuffs they wore, the grain they had stored up for 
future use, even fruits and cakes of bread. 

But this bronze-using people were not the earliest 
occupants of Europe. The contents of ancient tombs 
give evidence of a time when metal was unknown. This 
also was confirmed by the evidence then unexpectedly 
received from the Swiss lakes. By the side of the bronze- 
age villages were others, not loss extensive, in which, 
while implements of stone and bone were discovered 
literally by thousands, not a trace of metal was met with. 
The shell-mounds or refuse-heaps accumulated by the 
ancient fishermen along the shores of Denmark, fully 
confirmed the existence of a “ Stone Age.” 

No bones of the reindeer, no fragment of any of the 
extinCt mammalia have been found in any of the Swiss 
lake villages or in any of the thousands of tumuli which 
have been opened in our own country or in Central and 
Southern Europe. Yet the contents of caves and of 
river-gravels afford abundant evidence that there was a 

time when the mammoth and rhinoceros, the musk-ox and 
reindeer, the cave lion and hyena, the great bear and the 
gigantic Irish elk wandered in our woods and valleys, and 
the hippopotamus floated in our rivers; when England 
and France were united, and the Thames and the Rhine 
had a common estuary. This was long supposed to be 
before the advent of man. At length, however, the dis¬ 
coveries of Boucher de Perthes in the valley of the Somme, 
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supported as they are by the researches of many Con¬ 
tinental naturalists, and in our own country of MacEnery 
and Godwin-Austen, Prestwich and Lyell, Vivian and 
Pengelly, Christy, Evans, and many more, have proved 
that man formed a humble part of this strange assembly. 

Nay, even at this early period there were at least two 
distinct races of men in Europe; one of them—as Boyd 
Dawkins has pointed out—closely resembling the modern 
Esquimaux in form, in his weapons and implements, 
probably in his clothing, as well as in so many of the 
animals with which he was associated. 

At this stage Man appears to have been ignorant of 
pottery, to have had no knowledge of agriculture, no 
domestic animals, except perhaps the dog. His weapons 
were the axe, the spear, and the javelin ; I do not be¬ 
lieve he knew the use of the bow, though he was probably 
acquainted with the lance. He was, of course, ignorant 
of metal, and his stone implements, though skilfully 
formed, were of quite different shapes from those of the 
second Stone Age, and were never ground. This earlier 
Stone period, when man co-existed with these extinCt 
mammalia, is known as the Palaeolithic, or Early Stone 
Age, in opposition to the Neolithic, or Newer Stone Age. 

The remains of the mammalia which co-existed with 
man in pre-historic times have been most carefully studied 
by Owen, Lartet, Rutimeyer, Falconer, Busk, Boyd- 
Dawkins, and others. The presence of the mammoth, 
the reindeer, and especially of the musk ox, indicates a | 
severe, not to say an arCtic, climate, the existence of 
which, moreover, was proved by other considerations ; 
while^ on the contrary, the hippopotamus requires con¬ 
siderable warmth. How, then, is this association to be 
explained ? 

While the climate of the globe is, no doubt, much 
affeCted by geographical conditions, the cold of the glacial 
period was, 1 believe, mainly due to the excentricity of 
the earth’s orbit, combined with the obliquity of the 
ecliptic. The result of the latter condition is a period of 
21,000 years, during one-half of which the northern hemi¬ 
sphere is warmer than the southern, while during the 
other 10,500 years the reverse is the case. At present 
we are in the former phase, and there is, we know, a vast 
accumulation of ice at the south pole. But when the 
earth’s orbit is nearly circular, as it is at present, the 
difference between the two hemispheres is not very great; 
on the contrary^ as the excentricity of the orbit increases 
the contrast between them increases also. This excen¬ 
tricity is continually oscillating within certain limits, 
which Croll and subsequently Stone have calculated out 
for the last million years. At present the excentricity is 
0'0i6, and the mean temperature of the coldest month 1 
in London is about 40°. Such has been the state of 
things for nearly 100,000 years; but before that there 
was a period, beginning 300,000 years ago, when the 
excentricity of the orbit varied from o'26 to o-57. The 
result of this would be greatly to increase the effect due 
to the obliquity of the orbit; at certain periods the climate 
would be much warmer than at present, while at others 
the number of days in winter would be twenty more, 
and of summer twenty less than now, while the mean 
temperature of the coldest month would be lowered 20°. 
We thus get something like a date for the last glacial 
epoch, and we see that it was not simply a period of cold 
but rather one of extremes, each beat of the pendulum 
of temperature lasting for no less than 21,000 years. This 
explains the faCt that, as Morlot showed in 1854, the 
glacial deposits of Switzerland, and, as we now know, 
those of Scotland, are not a single uniform layer, but a 
succession of strata indicating very different conditions. 
I agree also with Croll and Geikie in thinking that these 
considerations explain the apparent anomaly of the co¬ 
existence in the same gravels of arCtic and tropical 
animals ; the former having lived in the cold, while the 
latter flourished in the hot, periods. 

It is, I think, now well established that man inhabited 
Europe during the milder periods of the glacial epoch. 1 

Some high authorities, indeed, consider that we have 
evidence of his presence in pre-glacial and even in Miocene 
times, but I confess that I am not satisfied on this point. 
Even the more recent period carries back the record of 
man’s existence to a distance so great as altogether to 
change our views of ancient history. 

Nor is it only as regards the antiquity and material 
condition of man in pre-historic times that great progress 
has been made. If time permitted I should have been 
glad to have dwelt on tbe origin and development of 
language, of custom, and of law. On all of these the 
comparison of the various lower races still inhabiting so 
large a portion of the earth’s surface, has thrown much 
light; while even in the most cultivated nations we find 
survivals, curious fancies, and lingering ideas ; the fossil 
remains as it were of former customs and religions em¬ 
bedded in our modern civilisation, like the relics of extinct 
animals in the crust of the earth. 

In geology the formation of our association coincided 
with the appearance of Lyell’s “ Principles of Geology,” 
the first volume of which was published in 1830 and the 
second in 1832. At that time the received opinion was 
thabthe phenomena of Geology could only be explained 
by violent periodical convulsions, and a high intensity of 
terrestrial energy culminating in repeated catastrophes. 
Hutton and Playfair had indeed maintained that such 
causes as those now in operation would, if only time 
enough were allowed, account for the geological structure 
of the earth; nevertheless the opposite view generally 
prevailed, until Lyell, with rare sagacity and great elo¬ 
quence, with a wealth of illustration and most powerful 
reasoning, convinced geologists that the forces now in 
action are powerful enough, if only time be given, to pro¬ 
duce results quite as stupendous as those which Science 
records. 

As regards stratigraphical geology, at the time of the 
first meeting of the British Association at York, the strata 
between the carboniferous limestone and the chalk had 
been mainly reduced to order and classified, chiefly through 
the labours of William Smith. But the classification of 
all the strata lying above the chalk and below the carbon- 
ifei'ous limestone, respectively, remained in a state of the 
greatest confusion. The year 1831 marks the period of 
the commencement of the joint labours of Sedgwick and 
Murchison, which resulted in the establishment of the 
Cambrian, Silurian, and Devonian systems. Our Pre- 
Cambrian strata have recently been divided by Hicks into 
four great groups of immense thickness, and implying, 
therefore, a great lapse.of time; but no fossils have yet 
been discovered in them. Lyell’s classification of the 
Tertiary deposits, the result of the studies which he car¬ 
ried on with the assistance of Deshayes and others, was 
published in the third volume of the “ Principles of 
Geology ” in 1833. The establishment of Lyell’s divi¬ 
sions of Eocene, Miocene, and Pliocene, was the starting- 
point of a most important series of investigations by 
Prestwich and others of these younger deposits ; as well 
as of the' post tertiary, quaternary, or drift beds, which 
are of special interest from the light they have thrown on 
the early history of man. 

As regards the physical character of the earth, two 
theories have been held : one, that of a fluid interior co¬ 
vered by a thin crust ; the other, of a practically solid 
sphere. The former is now very generally admitted, both 
by astronomers and geologists, to be untenable. The 
prevailing feeling of geologists on this subject has been 
well expressed by Prof. Le Comte, who says “ the whole 
theory of igneous agencies—which is little less than the 
whole foundation of theoretic geology—must be recon¬ 
structed on the basis of a solid earth.” 

In 1837 Agassiz startled the scientific world by his 
“ Discours sur l’ancienne extension des Glaciers,” in 
which, developing the observation already made by Char- 
pentier and Venetz, that boulders had been transported to 
great distances, and that rocks far away from, or high 
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above, existing glaciers, are polished and scratched by 
the adtion of ice, he boldly asserted the existence of a 
“ glacial period,” during which Switzerland and the North 
of Europe were subjected to great cold, and buried under 
a vast sheet of ice. 

The ancient poets described certain gifted mortals as 
privileged to descend into the interior of the earth, and 
have exercised their imagination in recounting the won¬ 
ders there revealed. As in other cases, however, the real¬ 
ities of science have proved more varied and surprising 
than the dreams of fidtion. Of the gigantic and extraor¬ 
dinary animals thus revealed to us, by far the greatest 
number have been described during the period now under 
review. For instance, the gigantic Cetiosaurus was 
described by Owen in 1838, the Dinornis of New Zealand 
by the same distinguished naturalist in 1839, the Mylodon 
in the same year, and the Archaeopteryx in 1862. 

In America a large number of remarkable forms have 
been described, mainly by Marsh, Leidjq and Cope. 
Marsh has made known to us the Titanosaurus, of the 
American (Colorado) Jurassic beds, which is, perhaps, the 
largest land animal yet known, being 100 feet in length, 
and at least 30 in height, though it seems possible that 
even these vast dimensions were exceeded by those of the 
Atlantosaurus. Nor must I omit the Hesperornis, described 
by Marsh in 1872, as a carnivorous, swimming ostrich, 
provided with teetb, which he regards as acharadter inhe¬ 
rited frcm reptilian ancestors ; the Ichthyornis, stranger 
still, with biconcave vertebrae, like those of fishes, and 
teeth set in sockets. 

As giving, in a few words, an idea of the rapid progress 
in this department, I may mention that Morris’s “ Cata¬ 
logue of British Fossils,” published in 1843, contained 
5300 species, while that now in preparation by Mr. 
Etheridge enumerates 15,000. 

But if these figures show how rapid our recent progress 
has been, they also very forcibly illustrate the imperfection 
of the geological record, and give us, I will not say a 
measure, but an idea, of the imperfection of the geological 
record. The number of all the described recent species is 
over 300,000, but certainly not half are yet on our lists, 
and we may safely take the total number of recent species 
as being not less than 700,000. But in former times there 
have been at the very least twelve periods, in each of which 
by far the greater number of species were distindh True 
the number of species was probably not so large in the 
earlier periods as at present; but if we make a liberal 
allowance for this, we shall have a total of more than 
2,000,000 species, of which about 25,000 only are as yet 
upon record ; and many of these are only represented by 
a few, some only by a single specimen, or even only by a 
fragment. 

The progress of palaeontology may also be marked by 
the extent to which the existence of groups has been, if I 
may so say, carried back in time. Thus I believe that in 
1830 the earliest known quadrupeds were small marsu¬ 
pials belonging to the Stonesfield slates ; the most ancient 
mammal now known is Microlestes antiquus from the 
Keuper of Wiirtemberg: the oldest bird known in 1831 
belonged to the period of the London Clay; the oldest 
now known is the Archaeopteryx of the Solenhofen slates, 
though it is probable that some at any rate of the foot¬ 
steps on the Triassic rocks are those of birds. So again 
the Amphibia have been carried back from the Trias to 
the Coal-measures ; Fish from the Old Red Sandstone to 
the Upper Silurian ; Reptiles to the Trias; Insedts from 
the Cretaceous to the Devonian ; Mollusca and Crustacea 
from the Silurian to the Lower Cambrian. The rocks be¬ 
low the Cambrian, though of immense thickness, have 
afforded no relics of animal life, if we except the problem¬ 
atical Eozoon CanaJcnsc, so ably studied by Dawson and 
Carpenter. But if palaeontology as yet throws no light 
on the original forms of life, we must remember that the 
simplest and the lowest organisms are so soft and perish¬ 
able that they would leave “ not a wrack behind.” 

(Chemical Isews, 
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Passing to the science of Geography, Mr. Clements 
Markham has recently published an excellent summary of 
what has been accomplished during the half century. 

But the progress in our knowledge of geography is, and 
has been, by no means confined to the improvement of 
our maps, or to the discovery and description of new 
regions of the earth, but has extended to the causes which 
have led to the present configuration of the surface. To 
a great extent, indeed, this part of the subjedt falls rather 
within the scope of geology; but I may here refer, in il¬ 
lustration, to the distribution of lakes, the phenomena of 
glaciers, the formation of volcanic mountains, and the 
strudture and distribution of coral islands. 

The origin and distribution of lakes is one of the most 
interesting problems in physical geography. That they 
are not scattered at random a glance at the map is suffi¬ 
cient to show. They abound in mountain distridls, are 
comparatively rare in equatorial regions, increasing in 
number as we go north, so that in Scotland and the 
northern parts of America they are sown broadcast. 

Perhaps a priori the first explanation of the origin of 
lakes which would suggest itself, would be that they were 
formed in hollows resulting from a disturbance of the 
strata, which had thrown them into a basin-shaped form. 
Lake-basins, however, of this charadter are, as a matter 
of fadt, very rare; as a general rule lakes have not the 
form of basin-shaped synclinal hollows, but, on the con¬ 
trary, the strike of the strata often runs right across them. 
My eminent predecessor, Prof. Ramsay, divides lakes into 
three classes:—(1) Those which are due to irregular ac¬ 
cumulations of drift, and which are generally quite shallow ; 
(2) those which are formed by moraines; and (3) those 
which occupy true basins scooped by glacier-ice out of the 
solid rock. To the latter class belong most of the great 
Swiss and Italian lakes. Prof. Ramsay attributes their 
excavation to glaciers, because it is of course obvious that 
rivers cannot make basin-shaped hollows surrounded by 
rocks on all sides. Now the Lake of Geneva, 1230 feet 
above the sea, is 984 feet deep ; the Lake of Brienz is 
1850 feet above the sea, and 2000 feet deep, so that its 
bottom is really below the sea-level. The Italian lakes 
are even more remarkable. The Lake of Como, 700 feet 
above the sea, is 1929 feet deep. Lago Maggiore, 685 feet 
above the sea, is no less than 2625 feet deep. It will be 
observed that these lakes, like many others in mountain 
regions,—those of Scandinavia, for instance,—lie in the 
diredt channels of the great old glaciers. If the mind is 
at first staggered at the magnitude of the scale, we must 
remember that the ice which scooped out the valley in 
which the Lake of Geneva now reposes was once at least 
2700 feet thick, while the moraines were also of gigantic 
magnitude—that of Ivrea, for instance, being no less than 
1500 feet in height. Prof. Ramsay’s theory seems, there¬ 
fore, to account beautifully for a large number of interesting 
fadts. 

Passing from lakes to mountains, two rival theories with 
reference to the strudture and origin of volcanoes long 
struggled for supremacy. 

The more general view was that the sheets of lava and 
scorire which form volcanic zones—such, for instance, as 
JEtna or Vesuvius—were originally nearly horizontal, and 
that subsequently a force operating from below, and 
exerting a pressure both upwards and outwards from a 
central axis towards all points of the compass, uplifted 
the whole stratified mass and made it assume a conical 
form, giving rise at the same time, in many cases, to a 
wide and deep circular opening at the top of the cone, 
called by the advocates of this hypothesis a “ crater of 
elevation.” 

This theory, though—as it seems to us now—it had al¬ 
ready received its death-blow from the admirable memoirs 
of Scrope, was yet that most cenerally adopted fifty years 
ago, because it was considered that compadt and crystal¬ 
line lavas could not have consolidated on a slope exceeding 
i° or 20. In 1858, however, Sir C. Lyell conclusively 
showed that in fadt such lavas could consolidate at a con- 
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siderable angle, even in some cases at more than 30°, and 
it is now generally admitted that though the beds of lava, 
&c., may have sustained a slight angular elevation since 
their deposition, still, in the main, volcanic cones have 
acquired their form by the accumulation of lava and ashes 
ejected from one or more craters. 

The problems presented by glaciers are of very great 
interest. In 1843 Agassiz and Forbes proved that the 
centre of a glacier, like that of a river, moves more rapidly 
than its sides. But how and why do glaciers move at all ? 
Rendu, afterwards Bishop of Anneqy, in 1841 endeavoured 
to explain the fads by supposing that glacier ice enjoys a 
kind of dudility. The “ viscous theory ” of glaciers was 
also adopted, and most ably advocated, by Forbes, who 
compared the condition of a glacier to that of the contents 
of a tar-barrel poured into a sloping channel. We have 
all, however, seen long narrow fissures, a mere fradion of 
an inch in width, stretching far across glaciers—a condition 
incompatible with the ordinary idea of viscosity. The 
phenomenon of regelation was afterwards applied to the 
explanation of glacier-motion. An observation of Fara¬ 
day’s supplied the clue. He noticed, in 1850, that when 
two pieces of thawing ice are placed together they unite 
by freezing at the place of contad. Following up this 
suggestion, Tyndall found that if he compressed a block 
of ice in a mould it could be made to assume any shape 
he pleased. A straight prism, for instance, placed in a 
groove and submitted to hydraulic pressure, was bent into 
a transparent semicircle of ice. These experiments seem 
to have proved that a glacial valley is a mould through 
which the ice is forced, and to which it will accommodate 
itself, while, as Tyndall and Huxley also pointed out, the 

veined strudure of ice ” is produced by pressure, in the 
same manner as the cleavage of slate rocks. 

It was in the year 1! 42 that Darwin published his great 
work on “ Coral Islands.” The fringing reefs of coral 
presented no special difficulty. They could be obviously 
accounted for by an elevation of the land, so that the 
coral, which had originally grown under water, had been 
raised above the sea-level. The circular or oval shape of 
so many reefs, however, each having a lagoon in the 
centre, closely surrounded by a deep ocean, and rising but 
a few feet above the sea-level, had long been a puzzle to 
the physical geographer. The favourite theory was that 
these were the summits of submarine volcanoes on which 
the coral had grown. But as the reef-making coral does 
not live at greater depths than about 25 fathoms, the im¬ 
mense number of these reefs formed an almost insuperable 
objedion to this theory. The Laccadives and Maldives, 
for instance,—meaning literally the “ lac of islands ” and 
the “ thousand islands,”—are a series of such atolls, and 
it was impossible to imagine so great a number of craters, 
all so nearly of the same altitude. Darwin showed, more¬ 
over, that so far from the ring of corals resting on a cor¬ 
responding ridge of rock, the lagoons, on the contrary, 
now occupy the place which was once the highest land. 
He pointed out that some lagoons—as, for instance, that 
of Vanikoro—contain an island in the middle ; while 
other islands, such as Tahiti, are surrounded by a margin 
of smooth water, separated from the ocean by a coral 
reef. Now, if we suppose that Tahiti were to sink slowly, 
it would gradually approximate to the condition of Vani¬ 
koro ; and if Vanikoro gradually sank, the central island 
would disappear, while on the contrary the growth of the 
coral might neutralise the subsidence of the reef, so that 
we should simply have an atoll, with its lagoon. The 
same considerations explain the origin of the “ barrier 
reefs,” such as that which runs, for nearly 1000 miles, 
along the north-east coast of Australia. Thus Darwin’s 
theory explained the form and the approximate identity of 
altitude of these coral islands. But it did more than this, 
because it showed us that there were great areas in process 
of subsidence, which, though slow, was of great importance 
in physical geography.* 

* I ought to mention that Darwin’s views have recently been ques¬ 
tioned by Semper and Murray. 

Much information has also been acquired with reference 
to the abysses of the ocean, especially from the voyages 
of the Porcupine and the Challenger. The greatest depth 
yet recorded is near the Ladrone Islands, where a sounding 
of 4575 fathoms was obtained. 

Ehrenberg long ago pointed out the similarity of the 
calcareous mud now accumulating in our recent seas to 
to the chalk, and showed that the green sands of the 
geologist are largely made up of casts of Foraminifera. 
Clay, however, had been looked on, until the recent expe¬ 
ditions, as essentially a product of the disintegration of 
older rocks. Not only, however, are a large proportion of 
siliceous and calcareous rocks either direCtly or indirectly 
derived from material which has once formed a portion of 
living organisms, but Sir Wyville Thomson maintains 
that this is the case with some clays also. In that case 
the striking remark of Linnaeus, that “ fossils are not the 
children but the parents of rocks,” will have received re¬ 
markable confirmation. I should have thought it, I confess, 
probable that these clays are, to a considerable extent, 
composed of volcanic dust. 

It would appear that calcareous deposits resembling our 
chalk do not occur at a greater depth than 3000 fathoms ; 

' they have not been met with in the abysses of the ocean. 
Here the bottom consists of exceedingly fine clay, some¬ 
times coloured red by oxide of iron, sometimes chocolate 
by manganese oxide, and containing with Foraminifera 
occasionally large numbers of siliceous Radiolaria. These 
strata seem to accumulate with extreme slowness : this is 
inferred from the comparative abundance of whales’ bones 
and fishes’ teeth, and from the presence of minute spheri¬ 
cal particles, supposed by Mr. Murray to be of cosmic 
origin—in fad, to be the dust of meteorites, which in the 
course of ages have fallen on the ocean. Such particles 
no doubt occur over the whole surface of the earth, but on 
land they soon oxidise, and in shallow water they are 
covered up by other deposits. Another interesting result 
of recent deep-sea explorations has been to show that the 
depths of the ocean are no mere barren solitudes, as was 
until recent years confidently believed, but, on the con- 

, trary, present as many remarkable forms of life. We 
have, however, as yet but thrown here and there a ray of 
light down into the ocean abysses :— 

“ Nor can so short a time sufficient be 
To fathom the vast depths of Nature’s sea.” 

In Astronomy, the discovery in 1845 of the planet Nep¬ 
tune, made independently and almost simultaneously by 
Adams and by Le Verrier, was certainly one of the very 
greatest triumphs of mathematical genius. Of the minor 
planets four only were known in 1831, whilst the number 
now on the roll amounts to 220. Many astronomers be¬ 
lieve in the existence of an intra-mercurial planet or 
planets, but this is still an open question. The Solar 
System has also been enriched by the discovery of an inner 
ring to Saturn, of satellites to Mars, and of additional 
satellites to Saturn, Uranus, and Neptune. 

The most unexpected progress, however, in our astro¬ 
nomical knowledge during the past half-century has been 
due to speCtrum analysis. 

The dark lines in the speCtrum were first seen by Wol¬ 
laston, who noticed a few of them ; but they were inde¬ 
pendently discovered by Fraunhofer, after whom they are 
justly named, and who, in 1814, mapped no fewer than 
576. The first steps in “ speCtrum analysis,” properly so 
called, were made by Sir J. Herschel, Fox Talbot, and by 
Wheatstone, in a paper read before this Association in 
1835. The latter showed that the speCtrum emitted by 
the incandescent vapour of metals was formed by bright 
lines, and that these lines, while, as he then supposed, 
constant for each metal, differed for different metals. 
“ We have here,” he said, “ a mode of discriminating 
metallic bodies more readily than that of chemical exa¬ 
mination, and which may hereafter be employed for useful 
purposes.” Nay, not only can bodies thus be more rea¬ 
dily discriminated, but, as we now know, the presence of 
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extremelyminuteportions canbedetedted,thei-5,coo,oooth 
of a grain being in some cases easily perceptible. 

It is also easy to see that the presence of any ne\v 
siinple substance might be detected, and in this manner \ 
already several new elements have been discovered, as I 
shall mention when we come to Chemistry. 

But spedtrum analysis has led to even grander and more 
unexpected triumphs. Fraunhofer himself noticed the 
coincidence between the double dark line D of the solar 
spedtrum and a double line which he observed in the spec¬ 
tra of ordinary flames, while Stokes pointed out to Sir W. 
Thomson, who taught it in his ledtures, that in both cases 
these lines were due to the presence of sodium. To 
Kirchhoff and Bunsen, however, is due the independent 
conception and the credit of having first systematically 
investigated the relation which exists between Fraun¬ 
hofer’s lines and the bright liner in the spedtra of incan¬ 
descent metals. In order to get some fixed measure by 
which they might determine and record the lines charac¬ 
terising any given substance, it occurred to them that they 
might use for comparison the spedtrum of the sun. They 
accordingly arranged their spedtroscope so that one-half of 
the slit was lighted by the sun, and the other by the lumi¬ 
nous gases they proposed to examine. It immediately 
struck them that the bright lines in the one corresponded 
with the dark lines in the other—the bright line of sodium, 
for instance, with the line, or rather lines, D in the sun’s 
spedtrum. The conclusion was obvious. There was 
sodium in the sun ! It must indeed have been a glorious 
moment when that thought flashed across them, and even 
by itself well worth all their labour. 

Kirchhoff and Bunsen thus proved the existence in the 
sun of hydrogen, sodium, magnesium, calcium, iron, 
nickel, chromium, manganese, titanium, and cobalt ; since 
which Angstrom, Thalen, and Lockyer have considerably 
increased the list. 

But it is not merely the chemistry of the heavenly 
bodies on which light is thrown by the spedtroscope ; their 
physical strudture and evolutional history are also illu¬ 
minated by this wonderful instrument of research. 

It used to be supposed that the sun was a dark body 
enveloped in a luminous atmosphere. The reverse now 
appeals to be the truth. The body of the sun, or photo¬ 
sphere, is intensely brilliant; round it lies the solar atmo¬ 
sphere of comparatively cool gases, which cause the dark 
lines in the spedtrum; thirdly, a chromosphere,—a sphere 
principally of hydrogen, jets of which are said sometimes 
to reach to a height of 100,000 miles or more, into the 
outer coating or corona, the nature of which is still very 
doubtful. 

Formerly the red flames which represent the higher 
regions of the chromosphere could be seen only on the 
rare occasions of a total solar eclipse. Janssen and Lock¬ 
yer, by the application of the spedtroscope, have enabled 
us to study this region of the sun at all times. 

It is, moreover, obvious that the powerful engine of in¬ 
vestigation afforded us by the spedtroscope is by no means 
confined to the substances which form part of our system. 
The incandescent body can thus be examined, no matter 
how great its distance, so long only as the light is strong 
enough. That this method was theoretically applicable to 
the light of the stars was indeed obvious, but the pradtical 
difficulties were very great. Sirius, the brightest of all, is, 
in round numbers, a hundred millions of millions of miles 
from us ; and, though as big as sixty of our suns, his light 
when it reaches us, after a journey of sixteen years, is at 
most one two-thousandth-millionth part as bright. Never¬ 
theless, as long ago as 1815 Fraunhofer recognised the 
fixed lines in the light of four of the stars, and in 1863 
Miller and Huggins, in our own country, and Rutherford, 
in America, succeeded in determining the dark lines in the 
spedtrum of some of the brighter stars, thus showing that 
these beautiful and mysterious lights contain many of the 
material substances with which we are familiar. In 
Aldebaran, for instance, we may infer the presence of hy¬ 
drogen, sodium, magnesium, iron, calcium, tellurium, 

antimony, bismuth, and mercury ; some of which are not 
yet known to occur in the sun. As might have been ex- 
pedted, the composition of the stars is not uniform, and it 
would appear that they may be arranged in a few well- 
marked classes, indicating differences of temperature, or, 
in other words, of age. Some recent photographic spec¬ 
tra of stars obtained by Huggins go very far to justify this 
view. 

Thus, we can make the stars teach us their own compo¬ 
sition with light which started from its source before we 
were born—light older than our Association itself. 

But spedtrum analysis has even more than this to tell 
us. The old methods of observation could determine the 
movements of the stars so far only as they were trans¬ 
verse to us; they afforded no means of measuring motion 
e:ther diredtly towards cr away from us. Now Doppler 
suggested in 1841 that the colours of the stars would assist 
us in this respedt, because they would be affedied by their 
motion to and from the earth, just as a steam-whistle is 
raised or lowered as it approaches or recedes from us. 
Everyone has observed that if a train whistles as it passes 
us, the sound appears to alter at the moment the engine 
goes by. This arises, of course, not from any change in 
the whistle itself, but because the number of vibrations 
which reach the ear in a given time are increased by the 
speed of the train as it approaches, and diminished as it 
recedes. So, like the sound, the colour would be affedted 
by such a movement; but Doppler’s method was pradti- 
cally inapplicable, because the amount of effedt on the 
colour would be utterly insensible; and even if it were - 
otherwise the method could not be applied, because, as we 
did not know the true colour of the stars, we have no datum 
line by which to measure. 

A change of refrangibility of light, however, does occur 
in consequence of relative motion, and Huggins success¬ 
fully applied the spedtroscope to solve the problem. He 
took in the first place the spedtroscope of Sirius, and chose 
a line known as F, which is due to hydrogen. Now, if 
Sirius was motionless, or rather if it retained a constant 
distance from the earth, the line F would occupy exadtly 
the same position in the spedtrum of Sirius as in that of 
the sun. On the contrary, if Sirius were approaching or 
receding from us, this line would be slightly shifted either 
towards the blue or red end of the spedlrum. He found 
that the line had moved very slightly towards the red, in¬ 
dicating that the distance between us and Sirius is in¬ 
creasing at the rate of about twenty miles a second. So 
also Betelgeux, Rigel, Castor, and Regulus are increasing 
their distance; while, on the contrary, that of others, as 
for instance of Vega, Ardturus, and Pollux, is diminishing. 
The results obtained by Huggins on about twenty stars 
have since been confirmed and extended by Mr. Christie, 
now Astronomer Royal, in succession to Sir G. Airy, who 
has long occupied the post with so much honour to him¬ 
self and advantage to science. 

To examine the spedtrum of a shooting star would seem 
even more difficult ; yet Alexander Herschel has succeeded 
in doing so, and finds that their nuclei are incandescent 
solid bodies: he has recognised the lines of potassium, 
sodium, lithium, and other substances, and considers that 
the shooting stars are bodies similar in charadterand com¬ 
position to the stony masses which sometimes reach the 
earth as aerolites. 

No element has yet been found in any meteorite which 
was not previously known as existing in the earth, but the 
phenomena which they exhibit indicate that they must 
have been formed under conditions very different from 
those which prevail on the earth’s surface. I may men¬ 
tion, for instance, the peculiar form of crystallised silica, 
called by Maskelyne, Asmanite; and the whole class of 
meteorites, consisting of iron generally alloyed with nickel, 
which Daubree terms Holosiderites. The interesting dis¬ 
covery, however, by Nordenskiold, in 1870, at Ovifak, of a 
number of blocks of iron alloyed with nickel and cobalt, 
in connedtion with basalts containing disseminated iron, 
has, in the words of Judd, “ afforded a very important 
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link, placing the terrestrial and extra-terrestrial rocks in 
closer relations with one another.” 

We have as yet no sufficient evidence to justify a con¬ 
clusion as to whether any svibstances exist in the heavenly 
bodies which do not occur in our earth, though there are 
many lines which cannot yet be satisfactorily referred to 
any terrestrial element. On the other hand, some sub¬ 
stances which occur on our earth have not yet been 
detected in the sun’s atmosphere. 

Such discoveries as these seemed, not long ago, entirely 
beyond our hopes. M. Comte, indeed, in his “ Cours de 
Philosophic Positive,” as recently as 1842, laid it down as 
an axiom regarding the heavenly bodies, that “ Nous con- 
cevons la possibility de determiner leurs formes, leurs 
distances, leurs grandeurs et leurs mouvements, tandisque 
nous ne saurions jamais etudier par aucun moyen leur 
composition chimique ou leur structure mineralogique.” 
Yet within a few years this supposed impossibility has been 
actually accomplished, showing how unsafe it is to limit 
the possibilities of science. 

It is hardly necessary to point out that, while the spec¬ 
trum has taught us so much, we have still even more to 
learn. Why should some substances give few, and others 
many, lines ? Why should the same substance give dif¬ 
ferent lines at different temperatures ? What are the 
relations between the lines and the physical or chemical 
properties ? 

We may certainly look for much new knowledge of the 
hidden actions of atoms and molecules from future re¬ 
searches with the spectroscope. It may even, perhaps, 
teach us to modify our views of the so-called simple sub¬ 
stances. Prout long ago, struck by the remarkable faCt 
that nearly all atomic weights are simple multiples of the 
atomic weight of hydrogen, suggested that hydrogen must 
be the primordial substances. Brodie’s researches also 
naturally fell in with the supposition that the so-called 
simple substances are in reality complex, and that their 
constituents occur separately in the hottest regions of the 
solar atmosphere. Lockyer considers that his researches 
lend great probability to this view. The whole subject is 
one of intense interest, and we may rejoice that it is 
occupying the attention, not only of such men as Abney, 
Dewar, Hartley, Liveing, Roscoe, and Schuster in our own 
country, but also of many foreign observers. 

When geology so greatly extended our ideas of past 
time, the continued heat of the sun became a question of 
greater interest than ever. Helmholtz has shown that, 
while adopting the nebular hypothesis, we need not assume 
that the nebulous matter was originally incandescent; but 
that its present high temperature may be, and probably is, 
mainly due to gravitation between its parts. It follows 
that the potential energy of the sun is far from exhausted, 
and that with continued shrinking it will continue togive 
out light and heat, with little, if any, diminution for 
several millions of years. 

Like the sand of the sea, the stars of heaven have ever 
been used as effective symbols of number, and the im¬ 
provements in our methods of observation have added 
fresh force to our original impressions. We now know 
that our earth is but a fraction of one out of at least 
75,000,000 worlds. 

But this is not all. In addition to the luminous 
heavenly bodies, we cannot doubt that there are countless 
others, invisible to us from their greater distance, smaller 
size, or feebler light; indeed, we know that there are 
many dark bodies which now emit no light or compara¬ 
tively little. Thus, in the case of Procyon, the existence 
of an invisible body is proved by the movement of the 
visible star. Again, I may refer to the curious phenomena 
presented by Algol, a bright star in the head of Medusa. 
This star shines without change for two days and thirteen 
hours ; then, in three hours and a half, dwindles from a 
star of the second to one of the fourth magnitude ; and 
then, in another three and a half hours, re-assumes its 
original brilliancy. These changes seem certainly to in¬ 
dicate the presence of an opaque body, which intercepts I 
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at regular intervals a part of the light emitted by 
Algol. 

Thus, the floor of heaven is not only “ thick inlaid with 
patines of bright gold,” but studded also with extindt 
stars ; once probably as brilliant as our own sun, but now 
dead and cold, as Helmholtz tells us that our sun itself 
will be, some seventeen millions of years hence. 

The general result of astronomical researches has been 
thus eloquently summed up by Prodtor:—“ The sidereal 
system is altogether more complicated and more varied 
in strudture than has hitherto been supposed ; in the same 
region of the stellar depths co exist stars of many orders 
of real magnitude ; all orders of nebulae, gaseous or stellar 
planetary, ring-formed, elliptical, and spiral, exist within 
the limits of the galaxy ; and lastly, the whole system is 
alive with movements, the laws of which may one day be 
recognised, though at present they appear too complex to 
be understood.” 

We can, I think, scarcely claim the establishment of 
the undulatcry theory of light as falling within the last 
fifty years; for though Brewster, in his 11 Report on Optics,” 
published in our first volume, treats the question as open, 
and expresses himself still unconvinced, he was, I believe, 
almost alone in his preference for the emission theory. 
The phenomena of interference, in fadt left hardly any — 
if any—room for doubt, and the subjedt was finally set at 
rest by Foucault’s celebrated experiments in 1850. Ac¬ 
cording to the undulatory theory the velocity of light 
ought to be greater in air than in water, while if the 
emission theory were corredt, the reverse would be the 
case. The velocity of light—186,000 miles in a second— 
is, however, so great that, to determine its rate in air, as 
compared with that in water, might seem almost hopeless. 

The velocity in air was, nevertheless, determined by 
Fizeau in 1849, by means of a rapidly revolving wheel. 
In the following year Foucault, by means of a revolving 
mirror, demonstrated that the velocity of light is greater 
in air than in water—thus completing the evidence in 
favour of the undulatory theory of light. 

The idea is now gaining ground, that, as maintained by 
Clerk-Maxwell, light itself is an eledtro-magnetic disturb¬ 
ance, the luminiferous ether being the vehicle of both light 
and eledtricity. 

Wiinsch, as long ago as 1792, had clearly shown that 
the three primary colours were red, green, and violet; but 
his results attracted little notice, and the general view 
used to be that there were seven principal colours—red, 
orange, yellow, green, blue, indigo, and violet ; four of 
which—namely, orange, green, indigo, and violet—were 
considered to arise from mixtures of the other three. Red, 
yellow, and.blue were therefore called the primary colours, 
and it was supposed that in order to produce white light 
these three colours must always be present. 

Helmholtz, however, again showed, in 1852, that a 
colour to our unaided eyes identical with white, was pro¬ 
duced by combining yellow with indigo. At that time 
yellow was considered to be a simple colour, and this, 
therefore, was regarded as an exception to the general rule, 
that a combination of three simple colours is required to 
produce white. Again, it was, and indeed still is, the 
general impression that a combination of blue and yellow 
makes green. This, however, is entirely a mistake. Of 
course we all know that yellow paint and blue paint make 
green paint; but this results from absorption of light by 
the semi-transparent solid particles of the pigments, and 
is not a mere mixture of the colours proceeding unaltered 
from the yellow and the blue particles : moreover, as can 
easily be shown by two sheets of coloured paper and a 
piece of window glass, blue and yellow light, when com¬ 
bined, do not give a trace of green, but if pure would 
produce the effedt of white. Green, therefore, is after all 
not produced by a mixture of blue and yellow. On the 
other hand, Clerk-Maxwell proved, in i860, that yellow 
could be produced by a mixture of red and green, which 
put an end to the pretension of yellow to be considered a 
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primary element of colour. From these and other con¬ 
siderations it would seem, therefore, that the three primary 
colours—if such an expression be retained—are red, 
green, and violet. 

The existence of rays beyond the violet, though almost 
invisible to our eyes, had long been demonstrated by their 
chemical adtion. Stokes, however, showed in 1852 that 
their existence might be proved in another manner, for 
that there are certain substances which, when excited by 
them, emit light visible to our eyes. To this phenomenon 
he gave the name of fluorescence. At the other end of 
the spedtrum Abney has recently succeeded in photo¬ 
graphing a large number of lines in the infra-red portion, 
the existence of which was first proved by Sir William 
Herschel. 

From the rarity, and in many cases the entire absence, 
of reference to blue, in ancient literature, Geiger—adopt¬ 
ing and extending a suggestion first thrown out by Mr. 
Gladstone—has maintained that, even as recently as the 
time of Homer, our ancestors were blue-blind. Though 
for my part I am unable to adopt this view, it is certainly 
very remarkable that neither the Rigveda, which consists 
almost entirely of hymns to heaven, nor the Zendavesta, 
the Bible of the Parsees 01 fire-worshippers, nor the Old 
Testament, nor the Homeric poems, ever allude to the 
sky as blue. 

On the other hand, from the dawn of poetry, the 
splendours of the morning and evening skies have excited 
the admiration of mankind. As Ruskin says, in language 
almost as brilliant as the sky itself, the whole heaven, 
“ from the zenith to the horizon, becomes one molten, 
mantling sea of colour and fire ; every black bar turns 
into massy gold, every ripple and wave into unsullied 
shadowless crimson, and purple, and scarlet, and colours 
for which there are no words in language, and no ideas 
in the mind—things which can only be conceived while 
they are visible ; the intense hollow blue of the upper sky 
melting through it all, showing here deep, and pure, and 
lightness ; there, modulated by the filmy, formless body 
of the transparent vapour, till it is lost imperceptibly in 
its crimson and gold.” 

But what is the explanation of these gorgeous colours ? 
Why is the sky blue ? and why are the sunrise and sunset 
crimson and gold ? It may be said that the air is blue, 
but if so how can the clouds assume their varied tints ? 
Briicke showed that very minute particles suspended in 
water are blue by reflected light. Tyndall has taught us 
that the blue of the sky is due to the reflection of the blue 
rays by the minute particles floating in the atmosphere. 
Now, if from the white light of the sun, the blue rays are 
thus selected, those which are transmitted will be yellow, 
orange, and red. Where the distance is short the trans¬ 
mitted light will appear yellowish. But as the sun sinks 
towards the horizon the atmospheric distance increases, 
and consequently the number of the scattering particles. 
They weaken in succession the violet, the indigo, the 
blue, and even disturb the proportions of green. The 
transmitted light under such circumstances must pass 
from yellow through orange to red, and thus, while we at 
noon ate admiring the deep blue of the sky, the same ray's, 
robbed of their blue, are elsewhere lighting up the 
evening sky with all the glories of sunset. 

Another remarkable triumph of the last half-century 
has been the discovery of photography. At the com¬ 
mencement of the century Wedgwood and Davy observed 
the effeCt produced by throwing the images .of the objedts 
on paper or leather prepared with nitrate of silver, but no 
means were known by which such images could be fixed. 
This was first effected by Niepce, but his processes were 
open to objections, which prevented them from coming 
into general use, and it was not till 1839 that Daguerre 
invented the process which was justly named after him. 
Very soon a further improvement was effected by our 
countryman Talbot. He not only fixed his “Talbotypes” 
on paper—in itself a great convenience—but, by obtaining 

a negative, rendered it possible to take off any number of 
positive, or natural, copies from one original picture. 

We owe to Wheatstone the conception that the idea 
of solidity is derived from the combination of two pictures 
of the same objeCt in slightly different perspective. This 
he proved in 1833 by drawing two outlines of some geo¬ 
metrical figure or other simple objeCt, as they would appear 
to either eye respectively, and then placing them so that 
they might be seen, one by each eye. The “ stereoscope,” 
thus produced, has been greatly popularised by photo¬ 
graphy. 

For 2000 years the art of lighting had made little if any 
progress. Until the close of the last century, for instance, 
our lighthouses contained mere fires of wood or coal, 
though the construction had vastly improved. The Eddy- 
stone lighthouse, for instance, was built by Smeaton, in 
1759; but for forty years its light consisted in a row of 
tallow candles stucK in a hoop. The Argand lamp was 
the first great improvement, followed by gas, and in 1863 
by the eleCtric light. 

Just as light was long supposed to be due to the emis¬ 
sion of material particles, so heat was regarded as a 
material, though ethereal, substance, which was added to 
bodies when their temperature was raised. 

Davy's celebrated experiment of melting two pieces of 
ice by rubbing them against one another in the exhausted 
receiver of an air-pump had convinced him that the cause 
of heat was the motion of the invisible particles of bodies, 
as had been long before suggested by Newton, Boyle, and 
Hooke. Rumford and Young also advocated the same 
view. Nevertheless, the general opinion, even until the 
middle of the present century, was that heat was due to 
the presence of a subtle fluid known as “caloric,” a theory 
which is now entirely abandoned. 

The determination of the mechanical equivalent of heat 
is mainly due to the researches of Mayer and Joule. 
Mayer, in 1842, pointed out the mechahical equivalent of 
heat as a fundamental datum to be determined by experi¬ 
ment. Taking the heat produced by the condensation of 
air as the equivalent of the work done in compressing the 
air, he obtained a numerical value of the mechanical equi¬ 
valent of heat. There was, however, in these experiments 
one weak point. The matter operated on did not go 
through a cycle of changes. He assumed that the pro¬ 
duction of heat was the only effeCt of the work done in 
compressing the air. Joule had the merit of being the 
first to meet this possible source of error. He ascertained 
that a weight of 1 lb. would have to fall 772 feet in order 
to raise the temperature of 1 lb of water by 1° F. Hirn 
subsequently attacked the problem from the other side, 
and showed that if all the heat passing through a steam- 
engine was turned into work, for every degree Fahr. added 
to the temperature of a pound of water enough work could 
be done to raise a weight of 1 lb. to a height of 772 feet. 
The general result is that, though we cannot create energy 
we may help ourselves to any extent from the great store¬ 
house of Nature. Wind and water, the coal-bed and the 
forest, afford man an inexhaustible supply of available 
energy. 

It used to be considered that there was an absolute 
break between the different states of matter. The conti¬ 
nuity of the gaseous, liquid, and solid conditions was first 
demonstrated by Andrews in 1862. 

Oxygen and nitrogen have been liquefied independently 
and at the same time by Cailletet and Raoul Pidtet. 
Cailletet also succeeded in liquefying air, and soon 
afterwards hydrogen was liquefied by Pidtet under a 
pressure of 650 atmospheres, and a cold of 170° C. below 
zero. It even became partly solidified, and he assures us 
that it fell on the floor with “ the shrill noise of metallic 
hail.” Thus then it was shown experimentally that there 
are no such things as absolutely permanent gases. 

The kinetic theory of gases, now generally accepted, 
refers the elasticity of gases to a motion of translation of 
their molecules, and we are assured that in the case of 
hydrogen, at a temperature of 6o° F., they move at an 
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average rate of 6225 feet in a second ; while as regards 
their size, Loschmidt, who had since been confirmed by 
Stoney and Sir W. Thomson, calculates that each is at 
most 1-50,000,000th of an inch in diameter. 

We cannot, it would seem at present, hope for any in¬ 
crease of our knowledge of atoms by any improvement in 
the microscope. With' our present instruments we can 
perceive lines ruled on glass of i-go,oooth of an inch 
apart. But, owing to the properties of life itself, the 
fringes due to interference begin to produce confusion at 
distances of 1-74,000. It would seem then that, owing to 
the physical characters of light, we can, as Sorby has 
pointed out, scarcely hope for any gieat improvement so 
far as the mere visibility of structure is concerned, 
though in other respeCts no doubt much may be hoped 
for. 

Sorby is of opinion that in a length of 1-80,oooth of an 
inch there would probably be from 500 to 2000 molecules 
—500, for instance, in albumen, and 2000 in water. Even, 
then, if we could construct microscopes far more powerful 
than any we now possess, they would not enable us to 
obtain by direct vision any idea of the ultimate molecules 
of matter. Sorby calculates that the smallest sphere of 
organic matter which could be clearly defined with our 
most powerful microscopes would contain many millions 
of molecules of albumen and water, and it follows that 
there may be an almost infinite number of structural cha¬ 
racters in organic tissues, which we can at present foresee 
no mode of examining. 

Electricity in the year 1831 may be considered to have 
just been ripe for its adaptation to practical purposes : it 
was but a few years previously, in 1S19, that Oersted had 
discovered the deflective aCtion of the current on the mag¬ 
netic needle, that Ampere had laid the foundation of 
eleCtro-dynamics, that Schweizzer had devised the eleCtric 
coil or multiplier, and that Sturgeon had constructed the 
first eleCtro-magnet. It was in 1831 that Faraday, the 
prince of pure experimentalists, announced his discoveries 
of voltaic induction and magneto-eleCtricity, which with 
the other three discoveries constitute the principles of 
nearly all the telegraph instruments now in use ; and in 
1834 our knowledge of the nature of the eleCtric current 
had been much advanced by the interesting experiment of 
Sir Charles Wheatstone, proving the velocity of the cur¬ 
rent in a metallic conductor to approach that of the wave 
of light. 

Practical applications of these discoveries were not long 
in coming to the fore, and the first telegraph line on the 
Great Western Railway from Paddington to West Dray¬ 
ton was set up in 1838. In America Morse is said to have 
commenced to develop his recording instrument between 
the years 1832 and 1837. 

In 1851 submarine telegraphy became an accomplished 
faCt through the successful establishment of telegraphic 
communication between Dover and Calais. Submarine 
lines followed in rapid succession, crossing the English 
Channel and the German Ocean, threading their way 
through the Mediterranean, Black and Red Seas, until in 
1866, after two abortive attempts, telegraphic communica¬ 
tion was successfully established between the Old and 
New Worlds, beneath the Atlantic Ocean. 

Duplex and quadruplex telegraphy, one of the most 
striking achievements of modern telegraphy, the result of 
the labours of several inventors, should not be passed over 
in silence. It not only serves for the simultaneous com¬ 
munication of telegraphic intelligence in both directions, 
but renders it possible for four instruments to be worked 
irrespectively of one another, through one and the same 
wire connecting two distant places. 

Another more recent and perhaps still more wonderful 
achievement in modern telegraphy is the invention of the 
telephone and microphone, by means of which the human 
voice is transmitted through the eleCtric conductor, by 
mechanism that imposes through its extreme simplicity. 
In this connection the names of Reiss, Graham Bell, 
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Edison, and Hughes, are those chiefly deserving to be 
recorded. 

By the eleCtric transmission of power we may hope 
some day to utilise at a distance such natural sources of 
energy as the Falls of Niagara, and to work our cranes, 
lifts, and machinery of every description by means of 
sources of power arranged at convenient centres. To 
these applications the Brothers Siemens have more re¬ 
cently added the propulsion of trains by currents passing 
through the rails, the fusion in considerable quantities of 
highly refractory substances, and the use of eleCtric centres 
of light in horticulture as proposed by Werner and William 
Siemens. By an essential improvement by Faure of the 
Plante Secondary Battery, the problem of storing electrical 
energy appears to have received a practical solution, the 
real importance of which is clearly proved by Sir W. 
Thomson’s recent investigation of the subject. 

It would be difficult to assign the limits to which this 
development of eleCtrical energy may not be rendered 
serviceable for the purposes of man. 

As regards Mathematics I have felt that it would be 
impossible, even with the kindest help, to write anything 
myself. Mr. Sportiswoode, however, has been so guod as 
to supply me with the following memorandum. 

In a complete survey of the progress of Science during 
the half-century which has intervened between our first 
and our present meeting, the part played by mathematics 
would form no insignificant feature. To those indeed 
who are outside its enchanted circle it is difficult to realise 
the intense intellectual energy which actuates its devotees, 
or the wide expanse over which that energy ranges. 

In the extension of mathematics it has happened more 
than once that laws have been established so simple in 
form, and so obvious in their necessity, as scarcely to re¬ 
quire proof. And yet their application is often of the 
highest importance in checking conclusions which have 
been drawn from other considerations, as well as in leading 
to conclusions which, without their aid, might have been 
difficult of attainment. The same thing has occurred also 
in physics ; and notably in the recognition of what has 
been termed the “ Law of the Conservation of Energy.” 

Energy has been defined to be “ The capacity, or power, 
of any body, or system of bodies, when in a given con¬ 
dition, to do a measureable quantity of work.” Such 
work may either change the condition of the bodies in 
question, or it may affedt other bodies ; but in either case 
energy is expended by the agent upon the recipient in 
performance of the work. The law then states that the 
total amount of energy in the agents and recipients taken 
together remains unaltered by the changes in question. 

Now the principle on which the law depends is this : 
that every kind of change among the bodies may be ex¬ 
pressed numerically in one standard unit of change, viz., 
work done, in such wise that the result of the passage of 
any system from one condition to another may be calcu¬ 
lated by mere additions and subtractions, even when we 
do not know how the change came about. 

The history of a discovery, or invention, so simple at 
first sight, is often found to be more complicated the more 
thoroughly it is examined. That which at first seems to 
have been due to a single mind proves to have been the 
result of the successive adtion of many mine*. Attempts 
more or less successful in the same direction are fre¬ 
quently traced out; and even unsuccessful efforts may not 
have been without influence on minds turned towards the 
same objedt. Lastly also, germs of thought, originally 
not fully understood, sometimes prove in the end to have 
been the first stages of growth towards ultimate fruit. The 
history of the law of the conservation of energy forms no 
exception to this order of events. There are those who 
discern even in the writings of Newton expressions which 
show that he was in possession of some ideas which, if 
followed out in a diredt line of thought, would lead to 
those now entertained on the subjects of energy and of 
work. But however this may be, and whosoever might 



120 British Association.—The President's Address 

be reckoned among the earlier contributors to the general 
subjedts of energy, and to the establishment of its laws, 
it is certain that within the period of which I am now 
speaking, the names of Seguin, Clausius, Helmholtz, 
Mayer, and Colding, on the Continent, and those of Grove, 
Joule, Rankine, and Thomson, in this country, will 
always be associated with this great work. 

Prof. Frankland has been so good as to draw up forme 
the following account of the progress of chemistry during 
the last half century. 

Most of the elements had been discovered before 1830, 
the majority of the rarer elements since the beginning of 
the century. In addition to these the following five have 
been discovered, three of them by Mosander, viz.:— 
Lanthanum in 1839, didymium in 1842, and erbium in 
1843. Ruthenium was discovered by Claus in 1843, and 
niobium by Rose in 1844. Spedtrum Analysis has added 
five to the list, viz. Caesium and rubidium, which were 
discovered by Bunsen and Kirchhoff in i860 ; thallium, 
by Crookes-in 1861; indium, by Reich and Richter in 
1863 ; and gallium, by Lecoq de Boisdaudran in 1875. 

In organic chemistry the views most generally held 
about the year 1830 were expressed in the radical theory 
of Berzelius. This theory, which was first stated in its 
eledtro-chemical and dualistic form by its author in 1817, 
received a furthur development at his hands in 1834 after 
the discovery of the benzoyl-radical by Liebig and Wohler. 
In the same year (1834), however, a discovery was made 
by Dumas, which was destined profoundly to modify the 
eledtro-chemical portion of the theory, and even to over¬ 
throw the form of it put forth by Berzelius. Dumas 
showed that an elediro-negative element, such as chlorine, 
might replace, atom for atom, an eledtro-positive element 
like hydrogen, in some cases without much alteration in 
the charadter of the compound. This law of substitution 
has formed a necessary portion of every chemical theory 
which has been proposed since its discovery, and its 
importance has increased with the progress of the 
science. 

Chemists have been engaged in determining, by means 
of decompositions, the molecular architedfure, or constitu¬ 
tion as it is called, of various compounds, natural and 
artificial, and in verifying by synthesis the corredtness of 
the views thus arrived at. 

It was long supposed that an impassable barrier existed 
between inorganic and organic substances : that the 
chemist could make the former in his laboratory, while 
the latter could only be produced in the living bodies of 
animals or plants,—requiring for their construction not 
only chemical attractions, but a supposed “ vital force.” 
It was not until 1828 that Wohler broke down this barrier 
by the synthetic production of urea, and since his time 
this branch of science in the hands of Hofmann has made 
great strides. 

In connection with the rectification of the atomic 
weights it may be mentioned that a so-called natural 
system of the elements has been introduced by Mendele- 
jeff (1869), in which the properties of the elements appear 
as a periodic function of their atomic weights. By the aid 
of this system it has been possible to predict the properties 
and atomic weights of undiscovered elements, and in the 
case of known elements to determine many atomic weights 
which had not been fixed by any of the usual methods. 
Several of these predictions have been verified in a re¬ 
markable manner. A periodicity in the atomic weights of 
elements belonging to the same class had been pointed 
out by Newlands about four years before the publication 
of Mendelejeff’s memoir. 

In mechanical science the progress has not been less 
remarkable than in other branches. Indeed to the im¬ 
provements in mechanics we owe no small part of our 
advance in practical civilisation, and of the increase of 
our national prosperity during the last fifty years. 

Chemical News, 
Sept. 2,1881. 

This immense development of mechanical science has 
been to a great extent a consequence of the new processes 
which have been adopted in the manufacture of iron, for 
the following data with reference to which I am indebted 
to Captain Douglas Galton. About 1830, Neilson intro¬ 
duced the hot blast in the smelting of iron. At first a 
temperature of 6oo° or 700° Fahrenheit was obtained, but 
Cowper subsequently applied Siemens’s regenerative 
furnace for heating the blast, chiefly by means of fumes 
from the black furnace, which were formerly wasted ; and 
the temperature now pradtically in use is as much as 1400° 
or even more : the result is a very great economy of fuel 
and an increase of the output. 

Bessemer, by his brilliant discovery, which he first 
brought before the British Association at Cheltenham in 
1856, showed that Iron and Steel could be produced by 
forcing currents of atmospheric air through fluid pig-metal, 
thus avoiding for the first time the intermediate process 
of puddling iron, and converting it by cementation into 
steel. 

The inventions of Cort and others were known long 
before 1830, but we were then still without the most 
powerful tool in the hands of the practical metallurgist, 
viz., Nasmyth’s steam hammer. 

Steel can now be produced as cheaply as iron was 
formerly ; and its substitution for iron as railway material 
and in shipbuilding, has resulted in increased safety in 
railway travelling, as well as in economy, from its vastly 
greater durability. 

The introdudtion of iron has, moreover, had a vast in¬ 
fluence on the works of both the civil and military 
engineer. Before 1830, Telford had constructed an iron 
suspension turnpike-road bridge of 560 feet over the Menai 
Straits; but this bridge was not adapted to the heavy 
weights of locomotive engines. At the present time, with 
steel at his command, Mr. Fowler is engaged in carrying 
out the design for a railway bridge over the Forth, of two 
spans of 1700 feet each ; that is to say, of nearly one 
third of a mile in length. 

As regards railways, the Stockton and Darlington Rail¬ 
way was opened in 1825, but the Liverpool and Manchester 
Railway, perhaps the first truly passenger line, dates from 
1830, while the present mileage of railways is over 200,000 
miles, costing nearly £4,000,000,000 sterling. It was not 
until 1838 that the Sirius and Great Western first steamed 
across the Atlantic, The steamer, in fadt, is an excellent 
epitome of the progress of the half-Csntury; the paddle 
has been superseded by the screw ; the compound has 
replaced the simple engine ; wood has given place to iron, 

' and iron in its turn to steel. The saving in dead weight, 
by this improvement alone, isfrom 10 to 16 per cent. The 
speed has been increased from 9 knots to 15, or even more. 
Lastly, the steam-pressure has been increased from less 
than 5lbs. to 7olbs. per square inch, while the consumption 
of coal has been brought down from 5 or 61bs. per horse¬ 
power to less than 2. It is a remarkable fadt that not only 
is our British shipping rapidly on the increase, but it is 
increasing relatively to that of the rest of the world. In 
i860 our tonnage was 5,700,000 against 7,200,000 ; while 
it may now be placed as 8,500,000 against 8,200,000; so 
that considerably more than half the whole shipping of the 
world belongs to this country. 

If I say little with reference to economic science and 
and statistics it is because time, not materials, are 
wanting. 

I scarcely think that in the present state of the question 
I can be accused of wandering into politics if I observe 
that the establishment of the dodtrine of free trade as a 
scientific truth falls within the period under review. 

In education some progress has been made towards a 
more rational system. When I was at a public school, 
neither science, modern languages, nor arithmetic formed 
any part of the school system. This is now happily 
changed. Much, however, still remains to be done. Too 
little time is still devoted to French and German, and it 
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is much to be regretted that even in some of our best 
schools they are taught as dead languages. Lastly, with 
few exceptions, only one or two hours on an average are 
devoted to science. We have, I am sure, none of us any 
desire to exclude, or discourage, literature. What we ask 
is that, say, six hours a week each should be devoted to 
mathematics, modern languages, and science, an arrange¬ 
ment which would still leave twenty hours for Latin and 
Greek. I admit the difficulties which schoolmasters have 
to contend with ; nevertheless, when we consider what 
science has done and is doing for us, we cannot but con¬ 
sider that our present system of education is, in the words 
of the Duke of Devonshire’s Commission, little less than a 
national misfortune. 

In agriculture the changes which have occurred in the 
period since 1831 have been immense. The last half cen¬ 
tury has witnessed the introduction of the modern system 
of subsoil drainage founded on the experiments of Smith 
of Deanston. The thrashing and drilling machines were 
the most advanced forms of machinery in use in 1831. 
Since then then there have been introduced the steam- 
plough; the mowing-machine; the reaping-machine, which 
not only cuts the corn but binds it into sheaves ; while the 
steam-engine thrashes out the grain and builds the ricks. 
Science has thus greatly reduced the adual cost of labour, 
and yet it has increased the wages of the labourer. 

It was to the British Association, at Glasgow in 1841, 
that Baron Liebig first communicated his work “ On the 
Application of Chemistry to Vegetable Physiology,” while 
we have also from time to time received accounts of the 
persevering and important experiments which Mr. Lawes, 
with the assistance of Dr. Gilbert, has now carried on for 
more than forty years at Rothamstead, and which have 
given so great an impulse to agriculture by directing atten¬ 
tion to the principles of cropping, and by leading to the 
more philosophical application of manures. 

I feel that in quitting Sedion F so soon, I owe an 
apology to our fellow-workers in that branch of science, 
but I doubt not that my short-comings will be more than 
made up for by the address of their excellent President, 
Mr. Grant-Duff, whose appointment to the Governorship 
of Madras, while occasioning so sad a loss to his friends, 
will unquestionably prove a great advantage to India, and 
materially conduce to the progress of science in that 
country. 

Moreover, several other subjeds of much importance, 
which might have been referred to in connedion with these 
latter Sedions, I have already dealt with under their moie 
purely scientific asped. 

Indeed one very marked feature in modern discovery is 
the manner in which distindt branches of science have 
thrown, and are throwing, light on one another. Thus the 
study of geographical distribution of living beings, to the 
knowledge of which our late general secretary, Mr. Sclater, 
has so greatly contributed, has done much to illustrate 
ancient geography. The existence of high northern forms 
in the Pyrenees and Alpspointsto theexistence ofaperiod of 
cold when Ardic species occupied the whole of habitable 
Europe. Wallace’s line—as it has been justly named after 
that distinguished naturalist—points to the very ancient 
separation between the Malayan and Australian regions ; 
and the study ofcorals has thrown light upon the nature 
and significance of atolls and barrier-reefs. 

In studying the antiquity of man, the archaeologist has 
to invoke the aid of the chemist, the geologist, the 
physicist, and the mathematician. The recent progress 
in astronomy is greatly due to physics and chemistry. In 
geology the composition of rocksis a question of chemistry; 
the determination of the boundaries of the different forma¬ 
tions falls within determination of the limits of geography ; 
while palaeontology is the biology of the past. 

And now I must conclude. I fear I ought to apologise 
to you for keeping you so long, but still more strongly do 
I wish to express my regret that there are almost innumer¬ 
able researches of great interest and impo,tance which fall 

within the last fifty years (many even among those with 
which our Association has been conneded) to which I 
have found it impossible to refer. Such for instance are, 
in biology alone, Owen’s memorable report on the 
homologies of the vertebrate skeleton, Carpenter’s labor¬ 
ious researches on the microscopic strudure of shells, the 
reports on marine zoology by Allman, Forbes, Jeffreys, 
Spence Bate, Norman, and others; on Kent’s Cavern by 
Pengelly, those by Duncan on corals ; Woodward on 
Crustacea; Carruthers, Williamson, and others on fossil 
botany, and many more. Indeed no one who has not had 
occasion to study the progress of science throughout its 
various departments can have any idea how enormous— 
how unprecedented—the advance has been. 

Though it is difficult, indeed impossible, to measure 
exadly the extent of the influence exercised by this 
Association, no one can doubt that it has been very con¬ 
siderable. For my own part, I must acknowledge with 
gratitude how much the interest of my life has been en¬ 
hanced by the stimulus of our meetings, by the ledures 
and memoirs to which I have had the advantage of listen¬ 
ing, and above all, by the many friendships which I owe to 
this Association. 

Summing up the principal results which have been 
attained in the last half-century we may mention ('over 
and above the accumulation of fads) the theory of evolu* 
tion,the antiquity of man, and the far greater antiquity of 
the world itself; the correlation of physical forces and 
the conservation of energy; spedrum analysis and its 
application to celestial physics; the higher algebra and 
the modern geometry ; lastly, the innumerable applications 
of science to pradical life—as, for instance, in photography, 
the locomotive engine, the eledric telegraph, the spedro- 
scope, and most recently the eledric light and the 
telephone. 

To science, again, we owe the idea of progress. The 
ancient, says Bagehot, “had no conception of progress; 
they did not so much as rejed the idea; they did not even 
entertain it. ’ It is not,’ I think, now going too far to say 
that the true test of the civilisation of a nation must be 
measured by its progress in science. It is often said, how¬ 
ever, that great and unexpeded as the recent discoveries 
have been, there are certain ultimate problems which 
must ever remain unsolved. For my part I would prefer 
to abstain from laying down any such limitations. When 
Park asked the Arabs what became of the sun at night, 
and whether the sun was always the same, or new each 
day, they replied that such a question was childish and 
entirely beyond the reach of human investigation. I have 
already mentioned that, even as lately as 1842, so high 
an authority as Comte treated as obviously impossible and 
hopeless any attempt to determine the chemical composi¬ 
tion of the heavenly bodies. Doubtless there are questions 
the solution of which we do not as yet see our 
way even to attempt; nevertheless the experience of 
the past warns us not to limit the possibilities of the 
future. 

But however this may be, though the progress made has 
been so rapid, and though no similar period in the world’s 
history has been nearly so prolific of great results, yet, on 
the other hand, the prospeds of the future were never more 
encouraging. We must not, indeed, shut our eyes to the 
possibility of failure ; the temptation to military ambition ; 
the tendency to over-interference by the state ; the spirit 
of anarchy and socialism ; these and other elements of 
danger may mar the fair prospeds of the future. That 
they will succeed, however, in doing so, I cannot believe. 
I cannot but feel confident hope that fifty years hence, 
when perhaps the city of York may renew its hospitable 
invitation, my successor in this chair—more competent, I 
trust, than I have been to do justice to so grand a theme— 
will have to record a series of discoveries even more unex¬ 
peded and more brilliant than those which I have, I fear 
so imperfedly, attempted to bring before you this evening, 
for one great lesson which science teaches is, how little 
we yet know, and how much we have still to learn. 
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CORRESPONDENCE. 

FRAUDULENT ALTERATION OF CHEQUES. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News, vol. xliv., p. 25, it is stated 
that Messrs. Skipper and East have obtained from Messrs. 
Dupre and Hehner a process to prevent the fraudulent 
alteration of cheques, consisting in the use of a mixture 
of zinc sulphate and lead carbonate. 

We beg to inform you that the process described is one 
which has been in use by us for years past, and that the 
patent is, therefore, anticipated.—I am, &c., 

Perkins, Bacon, and Co. 
69, Fleet Street, August 30, 1881. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ol temperature are Centigrade, unless otherwise 
expressed. 

Moniteur Scientifique, Quesneville. 
July, 1881. 

Industrial Society of Mulhouse.—Session of June 8. 
—M. Witt gave a short notice of his researches upon the 
diamines, which have led to the discovery of two new 
colouring-matters, “neutral violet” and “neutral red,” 
now manufactured by the firm of Casella, of Frankfurt. 

M. Scheurer called the attention of the Committee to a 
note by M. Fergusson, presented to the Academy of 
Sciences February 28, 1881, on the antiputrescent pro¬ 
perties of nitrous ether. This substance may be usefully 
employed for the preservation of solutions of albumen. 

M. Prud’homme, on behalf of M. Romann, of Barce¬ 
lona, presented a note on a new method of producing upon 
tissues metallic sulphides, and especially that of cadmium, 
by means of the xanthates. 

Lectures by M. Georges Ville.—This distinguished 
agricultural chemist has been giving a course of ledtures 
every Sunday, at 2 p.m., at his experimental field at 
Vincennes. He has undertaken the cultivation of a plot 
of 250 hectares, the better to illustrate his system, and to 
show French agriculturists how to encounter American 
competition. 

Journal fur Praktische'jChemie. 
No. 7, 1881. 

Action of Phosphorus Oxychloride upon Potassium 
and Sodium Salicylates, Neutral and Basic.—R. 
Richter.—In this preliminary communication the author 
treats of a keton, (Ci2HsO)CO, melting at 170°, and of an 
isomer, melting at gx°. 

Nos. 8 and g, 1881. 

My Share in the Development of Theoretical 
Chemistry.—H. Kolbe.—A continuation from No. 7. 

The Compounds of Certain Solid Hydroxides with 
Acids, Salts, and Alkalies (Conclusion).—J. M. van 
Bemmelen. 

Trimethyl Sulphine Salts.—Prof. Crum-Brown and 
A. Blaikie.—From the Transactions cf the Royal Society 
of Edinburgh. 

Green-stones.—T. Petersen.—This paper treats of 
melaphyr and its varieties. 

Contributions to a Knowledge of the Chemical 
Composition of the Zygomycetes.—N. Sieber.—The 
albumenoids in these moulds differ little in quantity 

| whether grown on gelatin or on sugar. The ash is very 
low in specimens produced on sugar and sal-ammoniac, 
where cellulose forms more than the half of the dry 
matter. 

Phloron and Xyloquinon.—E. Carstanjen.—Phloron 
consists of two distinct and non-isomeric quinons, tolu- 
quinon and xyloquinon. The author finds that the 
quinon is derived from para-xylol, and is consequently a 
para-xyloquinon. 

Conversion of Paramido-phenol into Tri-and Tetra- 
chlor-quinon, also into Tri-chloramido-pheno'. and 
Tri-chlor-quinon - chlorimide. — R. Schmidt and M. 
Andresen.—A preliminary communication. 

The Compounds of the Meconic Acid Group.—H. 
Ost.—An account of meconic acid, of certain derivatives 
of comenic acid, amido-comenic acid, oxy-comenic acid, 
comenamid, pyromecazonic acid, oxy-pyromecazonic acid, 
diacetyl-pyromecazonic acid, pyromecazon, and nitro- 
pyromecazon. 

Anthology of Modern Chemical Utterances.—H. 
Kolbe.—Instances of confused and unintelligible language 
from the writings of modern chemists. 

No. 10, 1881. 

Contribution to a Knowledge of the Oil of Wine. 
E. C. Hartwig.—The author remarks that all existing 
researches on the oil of wine relate to a produdt obtained 
either by the distillation of the sulphethylates, or as a by¬ 
product from the preparation of ethylic ether from alcohol 
and sulphuric acid on the small scale. No examination 
has been made of the oil of wine obtained in considerable 
quantity during the technical preparation of ether. This 
oil proves to be essentially distindt, both from the “ heavy ” 
and the “ light ” oil of wine as examined by previous 
authorities. From the former it is distinguished by the 
absence of sulphur, and by its permanence when boiled 
with water or alkalies. From the latter it is distinguished 
by its variable composition, being a mixture of hydro¬ 
carbons, ethers, and ketons. Among hydrocarbons “ di- 
iso-amylene,” Ci0H2o, was obtained. An ethyl-amin- 
ether was recognised in the fraction boiling between ixo° 
to 120^. Two ketons were obtained in a state of purity, 
an ethyl-amyl-keton and a methyl-hexyl-keton. 

Crystalline Albumenoids from Various Oil-Seeds. 
— H. Ritthausen.—The author has obtained crystalline 
albumen from the press-cake of hemp seed. Under the 
microscope it appears in well developed forms belonging 
to the regular system. Similar albumens were obtained 
from the press-cakes of castor oil and sesame. 

Behaviour of Iodine with Arsenic Sulphide at 
Elevated Temperatures.—R. Schneider.—On cautiously 
heating a mixture of 107 parts arsen-disulphide and 
127 parts iodine with exclusion of air, a compound is 
obtained of the composition AsSI. 

Remarks on Lossen’s Treatise, “ On the Distribu¬ 
tion of Atoms in the Molecule.”—H. Kolbe.—The 
author shows the incomprehensibility of many of Lossen’s 
views. 

No', ix, 1881. 

My Share in the Development of Theoretical 
Chemistry.— H. Kolbe.—Continued from the 8th and gth 
number. 

Determinations of Chemical Affinity (4th treatise). 
—Dr. W. Ostwald.—The relative affinity, HC1 : HN03, 
has been repeatedly determined by the experiments of J. 
Thomsen and the author, and found = o-g8. With in¬ 
creasing dilution and temperature the proportional 
numbers approach this value more and more. The true 
affinity of sulphuric acid must be placed nearly equal to 
that of nitric or hydrochloric acid. By the formation of 
acid salts sulphuric acid appears always weaker than it 
really is. Its true affinity is still unknown, but must at 
least amount to o'g (HN03 = i). 
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THE CHEMICAL NEWS. 
Vol. XLIV. No. 1137. 

ADDRESS TO THE CHEMICAL SECTION 

OF THE 

BRITISH ASSOCIATION. 

By Prof. A. W. WILLIAMSON, Ph.D., LL.D., F.R.S., V.P.C.S., 
President of the Seftion. 

On the Growth of the Atomic Theory. 

It has been thought desirable that on the occasion of this 
half-centenary celebration of the foundation of this great 
Association some notice should be presented to the mem¬ 
bers of what has been doing in the respective branches of 
science during the period of our activity; and I have, 
accordingly, traced out for your consideration a very im¬ 
perfect sketch of the theories which guided chemical in¬ 
quiry at the beginning of that period, and of the leading 
changes which have been wrought in them by fifty years’ 

work. 
There is perhaps hardly any branch of science which 

during the last fifty years has made such great and steady 
progress as chemistry. Let anyone compare recent 
dictionaries of the science (including the bulky supple¬ 
ments, which contain a record of the chief discoveries 
made while the body of the work was being compiled) 
with a treatise of chemistry fifty years old. Let him com¬ 
pare a published record of one year’s progress of the 
science fifty years ago with one of modern date. Let him 
compare, as far as may be possible, the number of men 
who formerly devoted their whole time and energy to the 
advancement of chemistry, or who were engaged in indus¬ 
trial pursuits involving a knowledge of the science, with 

othe corresponding number nowadays. Let him count up 
the services which chemistry had rendered to common life 
at the commencement of the epoch with those which it 
has now to show. 

Everywhere he will see marvellous evidences of in¬ 
creasing growth. But if he be a refleding man, he will 
not be satisfied with wondering at results : he will endea¬ 
vour to trace them to their causes, and to discover the 
guiding principles which have brought them about: he 
will try to derive, from a knowledge of those guiding 
principles, a perception of the means by which such pro¬ 
gress can best be continued and extended— how it can be 
most effectively directed to the benefit of his fellow-men. 

It is on this aspect of the question that I propose to 
address you to-day. 

The process of scientific investigation includes a great 
variety of operations, which may be considered under 
three headings, mental, sensual, and physical. We think, 
we observe, and we work with our hands. In planning a 
new experiment we call to mind what is known of the 
phenomena in question, and form an opinion as to what is 
likely to happen under conditions somewhat different from 
those which existed in previous experiments. We regulate 
by careful observations the necessary manual operations, 
so as to obtain with accuracy the desired conditions for the 
new experiment, and we observe attentively the changes 
which take place in the course of that experiment. The 
result of such observations is sometimes in accordance 
with our anticipation, but very frequently at variance with 
it. If it accords with our anticipation, we put on record 
the extension which it has given to the application of the 
general theory on which that anticipation was founded 
But if the result is not what we expeded, we carefully and 
critically revise the reasoning which had led us to exped 
a particular result, and often repeat the same experiment 
with greater care, or some modification of it. 

Materials for a new theory are gained when logically 
faultless reasoning, checked by accurate observations, have 
led to results which could not have been foreseen by the 
aid of any previous theory. When a theory has thus 
gained a footing in science, it serves as a guide in further 
work. It guides us in arranging known fads. It guides 
us to the discovery of new fads. Sometimes it does these 
things for a short time only, and is then superseded by 
some more general theory derived from a wider and more 
comprehensive view of the fads. 

There is, perhaps, nowhere so severe and rigorous a test 
of the truth of an idea as that which is afforded by its 
use in any accurate department of experimental science ; 
and it is worth while, on philosophical grounds, to con¬ 
sider briefly the conditions of growth of the chief 
chemical theories which have withstood this ordeal and 
proved themselves to be trustworthy guides in experimental 
science. 

Now as far as I know them, the general theories which 
tiave played the chief part in the development of chemistry 
are mere condensed statements of fad. 

Every thoughtful man of science has doubtless indulged 
in speculations to find the cause of fads which are as yet 
unexplained; has imagined some fundamental condition 
or property of matter which might cause it to produce 
effeds such as are witnessed. It is to be hoped that the 
time may be far distant when men of science will confine 
their thoughts within the range of ideas which are proved 
to be true. But it is most important that they should not 
confuse such hypothetical speculations with theories which 
have received experimental verification, and that while 
employing any theory they should not lose sight of the 
limits within which it has been proved to be corred, beyond 
which it can only be used as a hypothesis. 

The foundation of the science of chemistry was laid by 
the discovery of chemical elements ; those distind varie¬ 
ties of matter which we can neither produce nor destroy. 
Chemical science treats of those changes of property in 
matter which can be represented as due to changes of 
combination of elementary atoms. It knows nothing of 
the produdion or destrudion of those elementary atoms. 
Speculations respeding their ultimate form or strudure 
will have found a place in the science as soon as such 
speculations have helped to arrange the fads which are 
known, and to discover new chemical fads. 

At the commencement of our epoch chemists had classi¬ 
fied elements according to their eledro-chemical proper¬ 
ties. Chemical analysis had established the fad that a 
good many compounds could be represented as consisting 
of elementary atoms of two kinds combined in small num¬ 
ber. Thus carbonic oxide and carbonic acid had been 
found to possess respedively a composition which could 
be represented (adopting our present atomic symbols) by 
the formulae CO and C02, water by the formula H20, 
marsh gas CH4, olefiant gas CH2. The oxides and acids 
of nitrogen were represented by formulae corresponding 
empirically to those which we now adopt. So also ammo¬ 
nia and hydric chloride had their present formulae. Sul¬ 
phurous and sulphuric acid had the respedive formula? S02 
and S03. Phosphorus and phosphoric acid had the for¬ 
mulae P203 and P205. Baryta and the oxides of iron had 
the formulae BaO, FeO, Fe203. 

Such primary compounds were classified upon the same 
principles which served for the classification of the ele¬ 
ments themselves, into eledro-positive or basylous and 
eledro-negative or chlorous compounds, and the smallest 
quantity of each of them, which consistently with an 
atomic representation of the results of analysis, was 
deemed capable of existing, was called an atom of that 
compound. 

Very simple compounds possessed of prominent charac¬ 
teristics and distind readions had first been isolated and 
identified. They were found to contain their constituent 
elements in proportions easily recognisable as multiples of 
atomic weights. But such simple compounds are rare 

1 exceptions among mineral and organic materials, and if 
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the atomic theory could have gone no further than to guide 
us to an understanding of these few simple compounds, it 
must soon have given place to some more fundamental 
Conception. It is moreover worthy of notice that in this 
its most elementary form the atomic theory was not the 
only conceivable interpretation of the proportions of com¬ 
bination between elements. Those proportions could be 
as consistently represented by fractions as by integral 
multiples. Thus, instead of representing carbonic acid as 
containing twice as much oxygen as is contained in car¬ 
bonic oxide, we might have represented it as containing 
the same quantity of oxygen combined with half as much 
carbon, and using for the moment atomic symbols for a 
non-atomic theory, we might have written carbonic acid 

thus _0. Or we might represent them both by percentage 
2 

numbers. 
It was so simple and natural to adopt the atomic hypo¬ 

thesis, and to represent compounds as built up of atoms, 
that chemists seem to have paid little attention to any 
other mode of representing the proportions of combina¬ 
tion. They assumed that the variable proportions of ele¬ 
ments, which were observed in compounds, were due to 
the various numbers of elementary atoms respectively 
aggregated together in each compound. They perceived 
that the existence of elementary atoms involved the ex¬ 
istence of compound atoms, or molecules, as we now call 
them, and accordingly they represented each known com¬ 
pound of two elements by a molecular formula as simple 
as possible, consistently with the view of its atomic con¬ 
stitution. Many of these molecules, such as those of the 
acids, were found to be capable of combining with others 
of the other class, forming salts, and those combinations 
were found to take place in proportions corresponding to 
the weights of the respective molecules, or to very simple 
multiples of those weights, and the secondary compounds 
or salts thus formed combined (if at all) in proportions 
corresponding to simple multiples of their molecular 
weights. The dualistic representation of the constitution 
of salts served io represent the results of their analysis 
consistently with the atomic theory, and a vast number of 
fundamental faCts were collected and arranged by the aid 
of the dualistic theory of combination. 

The actual numbers obtained by analysis of any parti¬ 
cular compound exhibited sometimes a very near approxi¬ 
mation to those required by an atomatic formula of its 
composition. Sometimes they differed considerably from 
those required by theory; but it was always found that 
the more pure in substance and the more accurate the 
analytical operations, the more nearly did the result agree 
with some atomic formula of the substance. 

The compound atoms were units which had grown out 
of the atomic theory. Each of them was the smallest 
quantity of a compound, which (consistently with the 
results of analysis) could be represented as built dualisti¬ 
cally of its constituent atoms. 

Chemical combination was viewed as a process of juxta¬ 
position, of simple or compound atoms, little account 
being taken of the disturbance of the previous arrange¬ 
ment of those compound atoms. Ttwas when a constitu¬ 
tion, similar to that attributed to salts, was imagined for 
other compounds not saline in their charader, that the 
dualistic theory broke down. Thus chlorocarbonic acid 
was represented as a compound of carbonic acid with 
carbonic chloride, and was accordingly designated as car¬ 
bonate of carbonic chloride, while the formula was made 
to contain the formulae of those bodies. Chlorosulphuric 
acid and chlorochromic acid were in like manner repre¬ 
sented as compounds of sulphuric and chromic acid 
respedively with imaginary hexachlorides. 

Careful investigations of the reactions in which chloro- - 
carbonic acid takes part showed, however, that in each of 
them it behaves as a compound containing only two atoms 
of chlorine. It was found that the commonest and best 
known carbonates and sulphates have a fundamentally 
similar constitution. Thus potassic carbonate may bt re¬ 

presented as a compound in which the two atoms of chlo. 
rine in phosgene are replaced by two atoms of the radica 
OK; and oil of vitriol, as a compound of two atoms of 
hydroxyl with the same group, S02, which in chloro¬ 
sulphuric acid is combined with two atoms of chlorine. 
Chlorochromic acid has not been examined to as great an 
extent as the above compounds, but all we know of it 
points clearly to its having molecular constitution similar 
to that of chlorosulphuric acid, viz,, Cl2Cr02, for not only 
do their vapour-densities agree, but the chromates in their 
constitution and crystalline forms exhibit a clear analogy 
to the sulphates. 

Moreover, the simpler molecular formulas, which a 
fuller knowledge of their chemical behaviour suggested 
for these bodies, were found in all cases to agree with the 
volume belonging to the molecule of every pure substance 
known in the state of vapour. 

A difficulty of another kind had been foreseen by the 
great founder of the dualistic system, and it was by the 
investigations in organic chemistry that it assumed serious 
proportions. 

Carbon compounds were discovered possessing definite 
and specific properties, and presenting the characteristics 
of pure substances, but of which the results of analysis 
did not agree with any simple proportion between the 
numbers of their constituent atoms. Their empirical com¬ 
position could not be decided by the aid of the so-called 
law of multiple proportions, for two or more atomic for¬ 
mulae required percentages of the constituents differing so 
little from one another that analysis could not decide 
which was the true one. 

In order to seled the truejmolecular formulae of such comj 
plex substances from among those which approached most 
nearly to the results of ultimate analysis, and to determine 
with certainty their empirical composition, it was necessary 
to find other methods for the determination of molecular 
weights. It was necessary to study the various properties 
of compounds of known composition, and of others which 
could be prepared in a state of purity; to determine the 
vapour-densities and rates of diffusion of those which could 
be obtained in the gaseous state without decomposition ; 
to determine boiling-points and melting-points; to examino 
crystalline forms of pure compounds and of mixtures; to 
determine solubilities and densities of solids and of liquids ; 
but above all it was necessary to colled fuller and more 
accurate knowledge of the chemical changes which take 
place in the mutual reaction of molecules. 

A vast amount of accurate and careful work of these 
kinds has been done, and has been subjected to rigid and 
often hostile scrutiny during the various steps of its pro¬ 
gress. We now know that compound atoms, or molecules 
as we call them, which can be identified by their geome¬ 
trical, mechanical, and other properties, are the same as 
the compound atoms indicated by the most comprehensive 
chemical evidences of composition and reactions. The 
molecular constitution of matter was predicted implicitly 
by the atomic theory of the constitution of the elements ; 
and, wherever the physical properties of the molecules are 
such as afford any basis for the determination of their 
relative weights, such results agree with those derived 
from purely chemical consideration guided by the atomic 
theory. 

Our knowledge of molecules is as yet in its infancy. 
Even among the commonest elements and compounds we 
know the molecular weights of very few, but what we do 
know of them proves that the idea of compound atoms in¬ 
vented by chemists to explain the elementary fads of 
chemical adion is, as far as it goes, a true representation 
of what exists in nature. 

Many of the molecules thus proved to exist were the 
same as those suggested under the dualistic system ; but 
many were proved, by the more accurate and extensive 
knowledge of their readions and properties, to have a differ¬ 
ent weight from that \vhich had been at first attributed to 
them, yet always consistent with the fundamental require¬ 
ments of the atomic theory. Thus H20, CO, C02, CH4, 
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502, S03, CaO, FeO, Fe203, are the formulae still used to 
denote the molecules of the respective compounds, though 
the last three ought probably to be represented by some 
multiple. On the other hand, the molecule of olefiant gas 
is now represented by the formula C2H4, instead of CH2. 
The chloracetate isC2Cl3H02, instead of C2Cl6, C203,H20. 
The molecule of benzoil chloride is C7H5OCI, instead of 
one corresponding to (C7H5)203, C7H5C13, and chloro- 
sulphuric acid is C12S02, instead of 2S03, SClg. 

In proportion as chemists came to know more of the 
constitution of molecules, and to study chemical reactions 
from the point of view of the changes which they bring 
about in the constitution of molecules, did the idea of 
substitution come to be more and more used in the place 
of that of mere additive combination. A vast number of 
processes of chemical combination, which had been con¬ 
sidered as consisting of direCt combination, were found to 
be processes of double decomposition. 

One of the most important faCts which was brought to 
light by the careful examination of the composition of 
salts and organic bodies, aided by the molecular method 
of representing their constitution, was that hydrogen is 
chemically one of the metals, and that the compounds 
formed by the combination of water with acids are analo¬ 
gous to other salts of those acids; while compounds of 
hydrogen with elements or radicals like chlorine are salts, 
analogous in their constitution to other chlorides, &c. 

The molecular or unitary mode of viewing the consti¬ 
tution of each substance affords more true as well as more 
simple records of the fadts observed in chemical reactions 
than could be obtained in the dualistic systems. A salt 
such as hydric sulphate used to be considered as contain¬ 
ing sulphuric acid and water, and represented by a formula 
such as S03, H20, implying the presence in it of both the 
substances from which it was known to be formed. 

When two elements combined, their produdt was consi¬ 
dered and described as containing the elementary atoms 
which had served to form it, and it was consistent with 
this habit to represent a produdt which had been formed 
by the combination of two compound molecules as con¬ 
taining those molecules. 

But the main business of chemical investigation is to 
observe accurately the changes of composition which take 
place in the reactions of known substances, with a view 
of discovering the atomic changes to which they are due. 

The compound formed by the combination of sulphuric 
acid and water differs in many physical and chemical pro¬ 
perties from both of those bodies. Its name and its atomic 
formula serve to denote the aggregate of properties which 
are known to belong to it, whereas the dualistic formula, 
503, H20, served to recall the properties of the acid and 
base from which it was formed, rather than those of the 
compound itself. 

Elementary chemical reactions which according to the 
binary mode of viewing compounds were supposed to 
consist of dualistic processes, involving sometimes the 
assumption of forces (like predisposing affinity) of a purely 
metaphysical charadter, were now explained as consisting 
of atomic displacements, or interchanges of a kind well 
known to be of common occurrence. Thus the evolution 
of hydrogen by the adtion of zinc or aqueous hydric sul¬ 
phate was supposed to be the result of a decomposition 
of water by the metal, such decomposition being induced 
by the presence of the acid (S03), which exerted a pre¬ 
disposing affinity for the zinc oxide. Our present expla¬ 
nation is a simple statement of the fadt that, under the con¬ 
ditions described, zinc displaces hydrogen from its sulphate. 

The recognition and study of the metallic functions of 
hydrogen enabled chemists to obtain far clearer and 
simpler views of the constitution of salts, and to observe 
the differences of property which are produced in them by 
the replacement of one element by another. It enabled 
us to see more and more clearly the characteristic functions 
of each element, by comparing the constitution and pro¬ 
perties of salts containing it with those of the correspond¬ 
ing salts containing other elements. 
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Thus in the dualistic system we had for the three com¬ 
mon phosphates, P04NA3, P04Na2H, P04NaH2, molecular 
formulas in which sodium was represented with twice as 
great an atomic weight as that which we attribute to it, 
and which in our atomic weights may be thus represented, 
viz., P205, 3Na20; P205, 2Na, O ; P205, Na20. In like 
manner we had such a formula as P203, 2Na20 (for the 
phosphite P03Na2H), and for the hypophosphite P02NaH2 
we had a formula corresponding to P20, Na20. 

Determinations of water of crystallisation and of che¬ 
mically combined water proved that many of the com¬ 
pounds assumed on the dualistic system to exist are either 
not obtainable or have very different properties and a 
different constitution from those which have been described. 
Thus we now know that the salts P04Na2H, P04NaH2, 
P03Na2H, and P02NaH2 cannot be deprived of the 
elements of water without undergoing a fundamental 
change of composition and of properties. 

The atomic weights of the alkali metals and of silver 
were found to be half of those of the dualistic system, 
and an atom of one of these metals, in common double 
decompositions between their salts and hydrogen salts, 
changes place with one atom of hydrogen. 

Many produdts of the combination of known molecules 
were found to be formed by processes of double decompo¬ 
sition, so that each molecule of such produdts is built up 
partly of atoms derived from one of the materials, partly 
of atoms from the other. Thus potassic hydrate is formed 
by the combination of a molecule of potash with one of 
water. Yet each molecule of the hydrate is built up of 
half a molecule of potash and half a molecule of water. 

The study of organic compounds played an important 
part in the improvement of our processes of reasoning. 
Many of their molecules having a very complex strudture 
were found to undergo in most of their readtions very 
simple changes, of the same kind as those which mineral 
compounds undergo. Most of the elements of each or¬ 
ganic molecule remained combined together with fundtions 
analogous to those of hydrogen or chlorine. 

The theory of radicals which had been suggested by the 
readtions of ammonia-salts and of cyanides was largely 
extended in organic chemistry. 

Many families of organic compounds were discovered, 
in each of which the members are conr.edted by close 
analogy of constitution and of properties. Each of these 
families forms what is called a homologous series, each 
term of the series being a compound of which the mole¬ 
cule contains one atom of carbon and two atoms of hy¬ 
drogen more than the previous term. 

Thus a series of compounds was proved to have readtions 
similar to those of common alcohol, and molecular weights 
ranging from 32 to 438. The lower terms of the series 
are distinguished from one another by differences of 
boiling-points approximately proportional to the number 
of atoms of carbon and hydrogen by which they differ 
from one another; whilst the higher terms undergo de¬ 
composition at the higher temperatures required for their 
evaporation, and are distinguished from one another by 
differences of melting-points, that of the alcohol, 
C3oH620, being about 85° C. In their constitution these 
alcohols were found to be analogous to the alkaline 
hydrates. 

In like manner various other series of alcohols were 
discovered corresponding respedtively in their constitutions 
to other classes of metallic hydrates. Series were also 
found of which the members present analogies of readtion 
with monobasic, bibasic, tribasic hydrogen salts respedt- 
ively. 

These and many other such discoveries were made under 
the guidance of the atomic theory, developed to the point 
of systematically recognising and studying the mutual 
readtion of molecules. 

One of the most remarkable and important extensions 
which our knowledge of molecules has undergone con¬ 
sisted in the discovery that various elements in what we 
are accustomed to consider the free state, really consist 
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of molecules containing like atoms combined with one 
another. 

Thus chemists adopt the formulae 02, H2, Cl2, P4, J2, As4, 
to denote molecules of the respective elements, and we 
have for these molecular formulae evidences of the same 
kinds as those which serve to establish the molecular 
formulae C1H, H20, NH3, &c. In all the best-known re¬ 
actions in which chlorine and hydrogen are either taken 
up or evolved we find that those elements behave as 
chemical compounds of two like atoms ; and, moreover, 
their molecules, as determined from a study of their re¬ 
actions, have the same volume as that of every compound 
molecule proved to evaporate without decomposition. 

With this knowledge of the molecular constitution of 
hydrogen and of chlorine gases, we come to regard the 
direct formation of hydric chloride as due to a process of I 
double decomposition between two molecules, like the re- j 
action of chlorine on an equal volume of marsh-gas. 

Many other reactions, such as the evolution of hydrogen 
by the action of zinc on a hydrogen salt, the liberation of 
chlorine and nitrogen on the explosive decomposition of 
their compound, the direct combination of oxygen and 
hydrogen, we may expect to be able to resolve into mere 
processes of double decomposition. 

The earliest determinations of combining proportions 
were made with salts (hydrogen salts and others) which 
undergo double decomposition by mutual contact, and the 
term equivalent was subsequently introduced to indicate 
the proportional weights of analogous substances found to 
be of equal value in their chemical effects. Tables of 
equivalent weights of acids consisted of numbers standing 
to one another in the same proportions as the weights of 
the respective substances found to be of equal value in 
neutralising a fixed quantity of a particular base ; and in 
like manner tables of the equivalent weights of bases re¬ 
corded the proportions by weight in which certain bases 
might replace one another in the neutralisations of a 
particular quantity of a given acid. Similar determina¬ 
tions have been tabulated of the so-called equivalent 
weights of elements. Under the dualistic system chemists 
paid little attention to the essential difference between 
atomic weights and equivalent weights ; and some were 
of opinion that the facts of chemistry might be represented 
as consistently from the point of view of equivalence as 
from that of atoms, and that the idea of atoms (which 
they considered to be hypothetical) might be dispensed 
with. 

In the system of atomic weights employed under that 
system, two atoms of hydrogen were generally represented 
as reacting together, and the symbol of the double atom 

4-1- 
was marked thus, j-j. The alkali metals and silver were 

represented as having atomic weights twice as great as 
those which we now adopt, and equivalent to those of the 
magnesian metals and of oxygen. In a great number of 
the common reactions of these elements the atomic 
symbols were consistently used as equivalent symbols. 
But those who professed to dispense with the atomic 
theory used atomic symbols, even in cases where they did 
not represent equivalent weights. Thus nitrogen was 
always represented by its atomic symbol, and the compo¬ 
sition and reactions of nitrogen compounds were always 
studied and represented in accordance with the atomic 
theory, using various multiple proportions of what they 
were still pleased to call equivalent weights, using mole¬ 
cular weights, and various other ideas which formed part 
of the atomic theory, and which had no known connection 
with the notion of fixed equivalence. If, however, it be 
true that all chemical compounds consist of elementary 
atoms, and that the explanation of chemical reactions 
consists in stating more and more precisely the changes 
of combination between the constituent atoms of the re¬ 
ading molecules ; equivalence could only be said to exist 
between a like number of atoms when they were known 
to have similar fundions. It became necessary to study 
the relation of equivalence between elementary atoms, 

instead of studying them from the point of view of 
elements divisible in any proportion. 

It is worth while noticing the general process by which 
this intelledual change was brought about; for there is a 
good deal yet to be done in the matter, and our future 
progress may be guided by experience gained in the past. 

It was essentially one-sided. One consideration was 
brought into very prominent relief, and it threw a marvel¬ 
lous light on the matter. It gave us a clear view of the 
natural order among elements; but, like every other strong 
light, it fell on one side only. 

The equality of vapour-volumes had been used with 
great advantage in conjundion with chemical readions 
and other evidence as a charaderistic of molecules, and 
the attention of chemists was greatly arrested by the con¬ 
sideration of four typical compounds, which upon the con¬ 
current evidence of very extensive chemical examination 
and equality of vapour-volumes were known to have re- 
spedively a composition corresponding to the formulae, 
C1H, OH2, NH3, CH4. 

It was known that the atom of oxygen in water can be 
replaced by chlorine, but that two atoms of chlorine are 
needed for the purpose. The atom of nitrogen in am¬ 
monia requires three atoms of chlorine to replace it, whilst 
in marsh-gas the atom of carbon is replaceable by four 
atoms of chlorine. Other elements were studied from 
the point of view of their respedive resemblance to these, 
and arranged in classes, each of which consisted of atoms 
equivalent to one another. Thus chlorine, bromine, 
iodine, fluorine, hydrogen, potassium, sodium, lithium, 
silver, &c., constituted a class of atoms of equal value, 
and were called monads. Oxygen, sulphur, selenium, 
tellurium, calcium, strontium, barium, magnesium, zinc, 
cadmium, mercury, lead, copper, &c., were classed together 
as dyads, having equal value amongst themselves, but 
double the atomic value of the members of the first class. 
So nitrogen, phosphorus, arsenic, antimony, bismuth, 
with boron, and some other elements, were considered as 
forming a class of atoms each of which has three times 
the value of the monads. The class of tetrads contained 
carbon, silicon, tin, platinum, &c. 

Many apparent exceptions to these atomic values were 
satisfactorily explained as due to the partial combination 
of like atoms with one another. Thus in the vast majority 
of hydrocarbons, such as C2Hg, C2H4, C2H2, &c., the 
atoms of carbon do not appear to the tetravalent, inasmuch 
as each of the molecules contains less than four atoms of 
hydrogen to everyone atom of carbon. It was well known, 
however, that polyvalent atoms can combine partly with 
one element, partly with another, and also that like atoms 
can combine with one another. Why then should not two 
tetravalent atoms like carbon combine respectively with 
three atoms of a monad, and also combine with one 
another? The compound must be a single molecule with 
the properties known to belong to methyle, C2Hg. Again, 
if this molecule were deprived of two of its atoms of 
hydrogen, each of the atoms of carbon must combine 
further with the other atom of carbon forming H2CCH2 ; 
and a further step in this same direction would give us 
acetylene, HCCH, in which each atom of carbon is com¬ 
bined with the other to the extent of three-quarters of its 
value, and with one atom of hydrogen. An extension of 
this reasoning led to the discovery of long chains of atoms 
of carbon, each atom forming a link, and each of them 
(short of the ends) being combined with two other atoms 
of carbon, while its saturation is completed by hydrogen. 

Similar partial combinations of like atoms with one 
another were recognised in many other classes of com¬ 
pounds, and there is strong reason to expeCt that the ap¬ 
plication of the principle will be far more widely extended 
in proportion as our knowledge of the silicates and other 
complex classes of compounds becomes somewhat definite. 

This incorporation of the doCtrine of equivalence into 
the atomic theory by the division of the elements into 
classes consisting respectively of equivalent atoms, was 
probably one of the most important general steps as yet 
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made in the development of the atomic theory. It was 
seen to correspond in so clear and striking a manner with 
a vast number of well known properties and reactions of 
compounds as to deserve and acquire the confident trust 
of chemists. But, as often happens in such cases, this 
confidence in the result carried many of them too far. It 
led them to assume that atomic values in all other chemi¬ 
cal compounds must be always the same as in the com¬ 
pounds under consideration. They saw that they had got 
hold of tr,e truth, and they thought it was the whole truth. 
For instance, one most distinguished chemist assumed 
that each elementary atom has only one value in its com¬ 
pounds ; that the atom of nitrogen has always the value 
three, as in ammonia and its products of substitution, and 
that in sal ammoniac the atom of nitrogen is chemically 
combined only with three atoms of hydrogen, whilst the 
molecule of ammonia is in a state of molecular combina¬ 
tion with hydric chloride. Another most distinguished 
chemist admitted that nitrogen and phosphorus have two 
atomic values, but not more than two. He held that the 
respective combining powers are always satisfied by the 
same number of atoms, no matter what the character of 
the uniting atoms may be. 

With respeCt to these views it may be noticed that the 
assumption of combination between molecules as due to 
some other force than that which binds together the con¬ 
stituents of each molecule—in faCt the assumption of 
molecular combination as an unknown something different 
from chemical combination, is open to even more grave 
objections than those which led us to abandon the dualistic 
system. 

To represent a molecule of sal ammoniacas acompound 
containing two molecules, each one built up by the che¬ 
mical combination of the constituent atoms, and the two 
united together by some other force called molecular, was 
hardly a step in advance of the view which represented 
it as containing two molecules united together by the 
same kind of force as that which holds together the atoms 
in each of the constituent molecules. 

The other form of the theory of atomicity as an inherent 
property of each atom enabling it to combine with an 
equal number of other atoms, whatever the character of 
those other atoms maybe, seems difficult to reconcile with 
such faCts as the following:—An atom of nitrogen is not 
known to combine with more than three atoms of hydrogen 
alone, or of substances like hydrogen, but it forms stable 
compounds with five atoms (as in the ammonia salts), 
when four of them are basylous and one of them is 
chlorous. An atom of sulphur is not known to combine 
with more than two atoms of hydrogen alone, but it forms 
stable compounds with four atoms, if three of them are 
like hydrogen, while the fourth is chlorous. Instances 
like these are plentiful, and they lead us to look to the 
chemical characters of the atoms bound together in one 
molecule as a fundamental condition of the atomic value 
of the element which binds them together. 

Theoretical limitations of natural forces are very diffi¬ 
cult of proof, and it is well to be slow and cautious in 
adopting any such limitation. 

A careful consideration of the faCts of the case has led 
me not only to doubt the validity of the supposed limits 
of atomic value, but to doubt whether we have grounds 
for assigning any limits whatever to such values. 

Atomic values appear to me to be in their very nature 
variable quantities, and I venture to think that chemistry 
will be greatly advanced by a full and careful study of the 
conditions of variation of atomic values. 

Two conditions of change of atomic value are particu¬ 
larly worthy of notice :— 

I. Temperature. 
. II. The chemical character of the uniting atoms. 

Atomic values increase with fall of temperature, and 
diminish with rise of temperature. An atom which is 
combined with as many basylous monads as it can take 
up by themselves, will take up chlorous monads, or both 
chlorous and basylous, and reciprocally. 
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In illustration of the diminution of atomic values with 
rise of temperature, I may adduce the following well- 
known reactions :—Sal ammoniac containing nitrogen 
combined with five monads breaks up at a high tempera¬ 
ture into ammonia and hydric chloride; and in like 
manner other ammonia salts decompose by heat forming 
ammonia or an amide, with trivalent nitrogen. The 
highest chlorides of phosphorus and of antimony are de¬ 
composed by heat into free chlorine and the lower chloride. 
Potassic fluosilicate is decomposed by heat into silicic and 
potassic fluorides; and carbonic acid breaks up at high 
temperatures into a mixture of carbonic oxide and oxygen. 

Amongst illustrations of the greater atomic values which 
elements assume by combining with both chlorous and 
basylous atoms than with atoms of the one kind only, we 
may take the following cases :—Platinum is a metal of 
which the atom has been supposed to be always ietra- 
valent, because it has not been found capable of combin¬ 
ing with more than four atoms of chlorine. The common 
solution formed by aqua regia contains the compound 
H2PtCl6, a perfectly definite and crystallisable hydrogen 
salt. Chemists are constantly making and using the 
potassium and ammonium salts, &c., corresponding to it, 
yet they conceal from themselves the faCt that the atom of 
platinum is directly combined with eight monads by calling 
the compounds double salts. The atom of silicon in the 
silico-fluorides such as H2SiF6, or K2SiFe, is combined 
with twice as many monads as it can take up of one kind; 
so boron, in the crystalline salt, NaBF4, has a higher 
atomic value than in its fluoride, owing to the presence of 
the atom of sodium. 

In like manner the atom of gold in the well-known salt 
NaAuCl4, has a higher value than it can assume with 
chlorine alone. 

Sulphur, of which the atom does not combine with more 
than two atoms of hydrogen, forms with three atoms of 
methyle, or ethyle, and one atom of iodine, or chlorine, 
&c., the well-known compounds like JSMe3 ; and iodine, 
which is considered a monad, forms the crystalline and 
stable periodate, OJ(OH)S, and the various metallic deri¬ 
vatives, such as— 

OJONa OJ (ONa)2 OJ(OAg)s 
(OH)4 (OH)3 

The crystalline compound of the perchlorate with water 
(HC1042PI20) has probably a similar constitution. Che¬ 
mical journals abound with descriptions of definite and 
well-charaCterised compounds, which have, like the above, 
been put aside by the atomicity theory, as mere molecular 
compounds. The following formulae are taken almost at 
random, in illustration of the generality of atomic values 
far beyond those acknowledged by the theory of atomi¬ 

city :— 

JPC16 K2FeF4 K2SnCl6 
KAsF6 2(K2FtCl5) KHgJ3 
K2AsF7' 2(K3FeF6) K2HgJ44H20 

KSbF6 K2CuC14 KHgCl3 
K2SbCl5 K2CuF4 K2HgCl4 
K2SbF7 KMgCl3 
K2BiCl5 K2MgBr4 

K2AgJ3 

I have for convenience written in the middle of each of 
these formulae the symbol of the atom which I assume to 
aCt as connecting element. If we consider the atomic 
values usually found in these elements, together with 
those represented by the above list, we see that their 
atomic values vary according to the numbers given in a 
line with them respectively in the following table. It has 
yet to be proved that the atom of platinum is tetravalent 
in any known compound, for there is no sufficient evidence 
to show that platinic chloride has a molecular weight 
corresponding to the formula PtCl4, instead of one corre¬ 
sponding to Pt2Cl8, each atom of platinum being partly 
combined with the other, partly with chlorine. 

—Prof. Williamson's Address. 
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Atomic Symbols. 

C .. .. 
Atomic Values. 

s .. .. .. .. 2,4 

.. .. 4 (?), 8 Pt .. .. 
Si .. .. 

Sn 
Cu .. .. 

Hg .. .. 
Mg .. .. 

Ag .. .. 
B .. ., 

J .. ., 

N .. .. • • •• 3.5 
P .. .. 
As .. • • - 3.7.9 
Sb .. .. 

Bi .. .. •• •• 3.7 
Au .. . 

Not only are there elements of which an atom is found 
in combination with a greater number of basylous and 
chlorous monads together than of either kind alone, but 
there are also elements which are not known to form 
chemical compounds with hydrogen or potassium alone, 
and yet which combine with either of them when also 
combined with chlorine, fluorine, &c. This is illustrated 
by the following compounds, viz., HAuC14, H2PtCl6, 
NaBF4, K2SiF6, K2FeF4, K2CuC14. It is also well known 
that there are many cases of elements of which an atom 
cannot combine with as many monads of one kind as of 
another. For instance an atom of nitrogen or of antimony 
is only known to be trivalent in combination with hydro¬ 
gen ; but each of them occurs in the form of a penta- 
valent compound with chlorine. Antimony forms either 
no compound with five atoms of bromine, or a compound 
more unstable than the higher chloride. 

Many more such instances might easily now be given, 
and a vast number will doubtless be found when the in¬ 
vestigations of chemists are directed to the search of them. 
I have only given these few by way of illustration of the 
leading conditions of change of atomic values. 

In the course of their investigations of the precise inter¬ 
changes of atoms which take place between molecules, 
chemists were frequently led to observe evidences of the 
order in which the constituent elements are combined; 
and with the more wide and accurate knowledge of reac¬ 
tions which is now in their possession, they have been 
enabled to followup so far the study of the respedtive state 
of combination of each atom in a molecule as to arrive at 
simple and consistent explanations of fadts which had 
previously eluded the grasp of science. 

Our knowledge of the order of combination of atoms in 
a molecule and of the differences between diredt and in- 
diredt combinations of particular atoms may be said to 
have originated chiefly in the study of the compounds of 
nitrogen. Thus it was found that the hydrogen in am¬ 
monia differs in many of its chemical fundtions from 
hydrogen in hydrocarbons. A base (called methylia) was 
discovered having a molecular composition corresponding 
to the empirical formula (CNHS), and this base was found 
to contain two atoms of hydrogen like those of ammonia, 
and three atoms like those in hj.drocarbons. Its consti¬ 
tution was accordingly represented by a formula describing 
it as an ammonia, in which one atom of hydrogen is re¬ 
placed by the monad methyle, or, to be more explicit, as 
containing two atoms of hydrogen diredtly combined with 
nitrogen, and three atoms of hydrogen indiredtly combined 
with that same atom of nitrogen through the intervening 
atom of carbon. Writing in juxtaposition to one another 
the symbols of those atoms which are diredtly combined, 
we can express the fadts by the following formula, viz., 
H2NCH3. 

Those marvellous varieties of matter called isomeric 
compounds found their natural explanation in differences 
of the respedtive arrangements of like atoms. Thus two 
bases were discovered having the same empirical mole¬ 
cular formula, C2NH7. One of them is made by different 

readtions from the other, and in its decompositions differs 
from the other. All these chemical differences between 
them are found to be due to the fadt that one of them 
(called ethylia) contains two atoms of hydrogen diredtly 
combined with the nitrogen, and the monovalent hydro¬ 
carbon ethyle in place of the third atom of hydrogen; 
whilst the other (called dimethylia) contains only one 
atom of hydrogen combined diredtly with nitrogen, the 
carbon of the two atoms of methyle completing the satu¬ 
ration of the trivalent nitrogen, as expressed by the formula 
HN(CH3)2. 

It was subsequently proved that an atom of oxygen may 
combine with two like or unlike monads, such monads 
being indiredtly combined with one another through the 
intervening atom of oxygen. Thus five of the atoms of 
hydrogen in common alcohol were proved to be in diredt 
combination with the carbon, whilst the other one is in¬ 
diredtly combined with it through the oxygen, as expressed 
by the formula HO(C2H5). 

Another compound (called methyl-oxide) was proved to 
have the same empirical composition, but very different 
properties and readtions, its constitution being explained 
by the formula H3COCH3. 

Again, two compounds of distindt readtions and pro¬ 
perties were found to have the same empirical molecular 
composition, C2NH3, and it was clearly proved that in one 
of them the two atoms of carbon are diredtly combined 
thus, NCCH3, whilst in the other they are indiredtly com¬ 
bined through the atom of nitrogen, CNCH3. 

An immense amount of admirable work has been done 
of late years (especially in Germany) in working out the 
evidences of the atomic order of complex organic bodies, 
and in thereby obtaining a command of their readtions. 

Evidences of the same kind have been obtained of the 
atomic arrangement of some few of the simplest inorganic 
bodies, and it is to be hoped that ere long chemists will 
recognise the importance of examining the constitution of 
salts with the aid of the principles established in organic 
chemistry. 

The foundation is already laid by our knowledge of the 
constitution of such compounds as— 

HOH, HOK, HONH4, H0N02 
HOPbOH, H0Pb0N02, HOCOK, HOSOH 

O Oa 
and there is a strong probability regarding the atomic con¬ 
stitution of many other water compounds, e.g.,— 

S04H2+ H20 = 0S(0H2)4,S05H4+H20 = S(OH)6. 

Amongst the extensions of our means of examining the 
physical properties of matter, and thereby discovering 
new varieties of matter for chemical investigation, spec¬ 
trum analysis has played an important part, and is no 
doubt destined to do far more. It has already led chemists 
to the discovery of several previously unknown elements, 
and has led to the detection of various known elements 
in distant masses of which we had previously no chemical 
knowledge. 

Up to this point the growth of the atomic theory will be 
seen, from the general outline which I have endeavoured 
to trace, to have consisted mainly in the more and more 
full and exadt identification of each elementary atom, and 
in the accumulation of more and more varied and accurate 
evidences of its fundtions in relation to other atoms. A 
step was made towards a knowledge of the general rela¬ 
tions of atoms to one another by their preliminary classi¬ 
fication according to their best-known values. 

But a far greater step has been more recently made, 
one which is evidently destined to lead to most important 
results. 

It was discovered that if we arrange the elements in the 
empirical order of their respedtive atomic weights, 
beginning with hydrogen and proceeding thence step by 
step to the heaviest atom, we have before us a natural 
series with periodically recurrent changes in the chemical 
and physical fundtions of its members. 

Of course the series is imperfedt, and exhibits gaps and 
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irregularities; but what view of natural order was com¬ 
plete in its infancy ? 

Some of the gaps have already been filled up by the 
discovery of elements possessing the anticipated properties. 
The generalisation affords a brilliant addition to the pre¬ 
vious corroborations of the reality of the units of matter 
which chemists have discovered. 

Chemists have as yet taken but little account of atomic 
motions ; although the most perfeft explanation of a 
chemical readion consists of a statement of the atomic 
interchange which takes place between two molecules ; 
or the change of mutual combination between the atoms 
in one molecule. 

It has, however, been proved that the heat of combina¬ 
tion affords a measure of its force ; and we know that in 
giving off heat particles of matter undergo a diminution of 
velocity of motion. We see, accordingly, that substances 
capably of exerting great force by their combination are 
those which can undergo a great diminution of the velo¬ 
city of their internal motions, and reciprocally. 

The force of chemical combination is evidently a func¬ 
tion of atomic motion. 

It has been shown that the relative velocities of certain 
atomic interchanges afford a measure of the amount of 
chemical adion between two substances; but a vast 
amount of work will doubtless be required to develop the 
atomic theory to the point of explaining the force of che¬ 
mical adion in precise terms of atomic motion. 

The general terms of chemistry are mere symbols. 
Each of them serves to recall a group (usually a very large 
group) of fads established by observation. The explana¬ 
tion of each term is afforded by a careful study of the fads 
which it is used to denote ; and, accordingly, a chain of 
evidence involving the use of chemical terms can be 
fully understood only by chemists accustomed to the con¬ 
sideration of such evidence. The general outline of it 
may perhaps be to some general thinkers of sufficient 
interest to attrad them to further study of our science. 

ESTIMATION OF POTASSIUM AS 

PLATINUM SALT. 

By DAVID LINDO. 

(Concluded from p. 98.) 

On the Solubility of Platino-potassic Chloride. 

The question as to the amount of loss sustained by 
washing through the solvent adion of alcohol or spirit of 
wine on the precipitate had often occurred to me in the 
course of this enquiry. 

The solubility of platino-potassic chloride has been 
very variously stated by different authors. Fresenius in 
his latest edition of “ Quantitative Analysis ” gives it as— 

1 part in 12083 absolute alcohol. 
,, 3775 spirit of wine, 76 per cent. 
>> 1053 spirit of wine, 55 ,, 

Dr. Precht (Chemical News, vol. xli., p. n)— 

1 part in 42600 absolute alcohol. 
>! 37300 spirit of wine, 96 per cent. 
,, 26400 spirit of wine, 80 ,, 

Not having seen the original paper by Precht, I am un¬ 
informed as to the manner in which the experiments were 
conduded. It does not appear that any experiments have 
been made by Fresenius later than those adduced in sup¬ 
port of his statements in the older editions of his work on 
Quantitative Analysis. On reference to these it will be 
found the condition of the salt—whether it was in crystals 
or in the pulverulent state—is not mentioned. The diges¬ 
tion in the menstruum was continued for six days with 
frequent agitation. It does not appear that shorter or 
onger periods of digestion were tried as a control to the 

results obtained in these experiments. It is probable that 

in the case of a substance so sparingly soluble, very pro* 
longed contad with the solvent—at least at ordinary tern" 
peratures—will be required in order to reach the point o^ 
saturation. Be that as it may, a digestion of six days in 
alcohol or spirit of wine is not resorted to in analysis for 
the purpose of washing the precipitate : therefore, these 
experiments, however valuable they may be for the 
purpose of ascertaining the absolute solubility of the salt, 
will not exadly serve the needs of the present enquiry, the 
purpose of which is to ascertain as nearly as possible the 
loss sustained by washing the precipitate. 

That we can only estimate this approximately is suffi¬ 
ciently obvious. The plan adopted in the experiments 
that follow (which of course were made while the other 
work was going on) was to submit the precipitates obtained 
in the analyses (after the latter were concluded and the 
results recorded) to a further washing with the fluids, the 
solvent adion of which was to be tested. The precipi¬ 
tates were then dried again at 130° C., and weighed again. 
Before the precipitates were submitted to this treatment 
the weights were always verified. The pressure employed 
was the same as I used for filtering in the analyses, and 
equal to about 14 inches of mercury. The temperature 
of the laboratory during the experiments ranged from 
26° to 30° C. The same balance was used as I employed 
in all my other experiments. It is a very fine Oertling, 
and marks o-oooi grm. distindly. The method of weighing 
has been already described. I have not placed the experi¬ 
ments in the order in which they were made, but grouped 
them together more in accordance with what they are in¬ 
tended to illustrate. 

Every care was taken in making these experiments, yet 
where such small differences of weight have to be noted 
some allowance must be made for occasional slight obser¬ 
vational errors. I am quite confident, however, that if 
the experiments to be described are repeated by others 
with care, the results on the whole will be found to agree 
with those I have recorded. 

Abbreviations Employed. 
S.W.—Spirit of wine 80 per cent. 
Alcohol.—98 per cent strength. 
D. and W.—Dried at 130° and weighed. 
Pre.—Precipitate from. 
Expt.—Experiment. 
Passed.—Allowed the fluid to run through the precipi¬ 

tate under pressure of the filter-pump. 
The per cent return which the precipitate selected for 

experiment had yielded, and its condition, whether in 
scales or powder, will be stated. 

No. x.—Pre. Expt. 14. Weight o’88i2. Scales. 99-89 
per cent. Passed 100 c.c. S.W. D. and W. 
Loss, o-ooog. Passed 100 c.c. alcohol. D. and 
W. Further loss, o-oooi. Passed a fresh 100 
c.c. alcohol. D. and W. Further loss, o'oooi. 

No. 2.—Pre. Expt. 94. Weight 1-5386. Scales. 99^90 
per cent. Passed 20 c.c. alcohol five times. D. 
and W. No loss. 

No. 3.—Pre. Expt. 95. Weight 1-6624. Scales. 99-87 
per cent. Passed 20 c.c. alcohol five times. D. 
and W. No loss. 

No. 4.—Pre. Expt. 98. Weight 1-4760. Scales. 99-68 
per cent. Passed 100 c.c. alcohol five times. D. 
and W. Loss, o-oooi. 

No. 5.—Pre. Expt. 102. Weight 1-9260. Scales. 99-85 
per cent. Passed 100 c.c. alcohol five times. D. 
and W. Loss, 0-0002. 

No. 6.—Pre. Expt. 100. Weight 1-7800. Scales. 99-83 
per cent. Passed 20 c.c. alcohol five times. D. 
and W. Loss, 0-0004. 

No. 7.—Pre. Expt. 101. Weight 1-7495. Scales. 99-70 
per cent. Passed 20 c.c. alcohol five times. D. 
and W. Loss, 0-0003. 

These two last precipitates (obtained by Tattack's me¬ 
thod) had been digested in a very strong solution of platinic 
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chloride, from which they do not appear to have been 
quite free. 

No. 8.—Pre. Expt. 44. Weight 0-9359. Powder. 99-93 
per cent (?). Passed 100 c.c. S.W. D. and W. 
Loss, 0-0028. Passed 100 c.c. alcohol. D. and 
W. Further loss, 0-0002. 

No. 9.—Pre. Expt. 45. Weight 0-9656. Powder. ioo-o8 

per cent (?). Passed 100 c.c. S.W. D. and W. 
Loss, 0 0034. Passed 100 c.c. alcohol. D.andW. 
Further loss, o'ooo2. 

No. 10.—Pre. Expt. 57. Weight 0-9491. Powder. 99-90 
per cent. Passed 20 c.c. alcohol five times. D. 
and W. Loss, o’oooi. Passed 20 c.c. S.W. five 
times. D. and W. Further loss, 0-0004. 

No. 11.—Pre. Expt. 61. Weight 0-9252. Powder. 99-96 
per cent. Passed 20 c.c. alcohol five times. D. 
and W. Loss, o-ooo2. Passed 20 c.c. S.W. five 
times. D. and W. Further loss, o‘ooo8. 

No. 12.—Pre. Expt. 62. Weight 0-8059. Powder. 100 
per cent. Passed 20 c.c. alcohol five times. D. 
and W. Loss, o 0003. Passed 20 c.c, S.W. five 
times. D. and W. Further loss, o‘ooo8. 

No. 13.—Pre. Expt. 63. Weight 0-8142. Powder. 100-03 
per cent. Passed 20 c.c. alcohol five times. D. 
andW. No loss. Passed 20 c.c. S.W. five times. 
D. and W. Loss, 0-0005. 

No. 14.—Pre. Expt. 70. Weight, 1-0188. Powder. 99-89 
percent. Passed 20 c.c. alcohol five times. D.and 
W. No loss. Passed 20 c.c. S.W. five times. 
D. and W. Loss, 0-0005. 

From these results we may conclude— 

(1) That when the precipitate (whether in scales or 
powder) is washed with absolute or very strong 
alcohol there will be practically no loss, and there¬ 
fore that we need not be afraid to wash it. 

(2) That when it is in scales and washed with 80 per 
cent spirit of wine there will be a small loss. 

(3) That when it is in powder and washed with 80 per 
cent spirit, the loss may be sufficient to affedt the 
results sensibly.* 

It will be noticed that the precipitates selected for the 
above experiments were such as, from the results of the 
analyses that had yielded them, might be considered pure 
or very nearly so. A few experiments on precipitates from 
analyses that had yielded high results will nowbe described. 

No. 15.—Pre. Expt. 52. Weight 0-7966. Scales, ioo-ig 
per cent. Passed 20 c.c. alcohol five times. D. 
and W. Loss, 0-0014. Passed a fresh 20 c.c. 
alcohol five times. D. and W. Further loss 
0-0002. 

First washing reduced weight to 0-7952 = 0-24301 KC1, 
against 0-24298 taken. 

No. 16.—Pre. Expt. 53. Weight 0-8496. Scales. 100-12 
per cent. Passed 20 c.c. alcohol five times. D. 
and W. Loss, 0-0014. Passed a fresh 20 c.c. 
alcohol five times. D. and W. Further loss, 
o 0002. 

First washing reduced weight to 0-8482 = 0-25921 KC1, 
against 0-25932 taken. 

It is pretty evident that the impurities in these precipi¬ 
tates had been retained by surface adhesion, although in 
the analyses the alcohol that had been used to wash with 
measured 59 c.c. in Expt. 52 and 62 c.c. in Expt. 53. 

No. 17.— Pre. Expt. 54. Weight 0-7797. Scales. 100-22 
per cent. Passed 20 c.c. alcohol five times. D. 
and W. Loss, 0-0007. 

No. 18.—Pre. Expt. 60. Weight 0-8149. Powder. 100-12 
per cent. Passed 20 c.c. alcohol five times. D. 

Having abandoned the use of dilute alcohol for washing the pre¬ 
cipitate, I have not gone into the necessary calculations for ascer¬ 
taining the correction required when this fluid is employed. A larger 
number of experiments than the above would be required to arrive at 
this even approximately. 

and W. Loss, 0-0005. Passed a fresh 20 c.c. 
alcohol five times. D. and W. Further loss, 
0’0002. 

No. 19.—Pre. Expt. 81. Weight 0-6884. Powder. 100-12 
per cent. Passed 20 c.c. alcohol five times. D. 
and W. Loss, o-ooo6. 

Notes. 

So far, my experiments have been confined to the esti¬ 
mation of K when in the state of pure chloride, or in mix¬ 
tures of pure chlorides of K and Na. As regards its 
estimation in sulphate of potassium, if sufficient HC1 and 
platinic chloride are employed, the readion— 

K2S04+2HC1+ PtCl4=K2PtCl6-f h2so4 

may be expeded to occur. If the readion is complete 
there will be nothing to remove from the precipitate that 
alcohol is not capable of dissolving, and resort to aqueous 
fluids in washing is therefore unnecessary. If the readion 
is not complete, of course we cannot obtain accurate 
results, however we may wash. With an aqueous fluid 
we should lose a portion of potassium as sulphate, and if 
alcohol alone were used we should be weighing a portion 
of K as sulphate, and calculating it as chloro-platinate. 

Nitrate of potassium may be converted into KC1 by re¬ 
peated evaporation with HC1, but I quite agree with the 
Committee that it is difficult to complete the readion. In 
one experiment, seven evaporations on the water-bath 
with excess of strong HC1 proved insufficient to effed 
complete conversion. If NaCl and PtCl4 are employed— 
as suggested by the Committee—to produce the readion 
2KN03-F2NaCl + PtCl4=K2PtCl6-f2NaN03, nitrate of 
sodium has to be removed from the precipitate, and alco¬ 
hol of course will not remove it. 

Commercial potassium salts often contain sulphate of 
magnesium and sulphate of sodium. If the former is 
mixed with HC1 and excess of PtCl4, and evaporated 
nearly to dryness, magnesium chloro-platinate may be 
formed ; but although this salt is largely soluble in alcohol, 
on adding that fluid a precipitate subsides, either immedi¬ 
ately or after a time, being sulphate of magnesium which 
has partially or completely re-formed. There is little 
doubt but that the same thing would occur with sulphate 
of sodium. 

Unless we can find a fluid that will dissolve out these 
sulphates without ading on the chloro-platinate of potas¬ 
sium, we must—as is generally admitted—either remove 
the sulphuric acid before precipitating the potassium if we 
wish to weigh as platinum salt, or reduce in hydrogen and 
weigh the platinum. 

I have found that the chloro-platinate of potassium is 
very sparingly soluble in solutions of certain salts, remark¬ 
ably so in a solution of chloride of ammonium. 

My experiments as yet have been principally confined to 
a solution of chloride of ammonium about half saturated, 
made by saturating distilled water with the salt at ordinary 
temperature, and mixing this with an equal volume of 
water. If the chloro-platinate is even boiled in this solu¬ 
tion it imparts no colour to it—or pradically none—unless 
the boiling is continued for a long time, say one to two 
hours, when a faint yellow tinge is observed. Probably 
by this protraded boiling slight decomposition takes place. 

In order to estimate roughly the solubility of the chloro- 
platinate in this solution, I made a saturated aqueous 
solution of the platinum salt first, and evaporated a 
weighed portion in a platinum dish to dryness on the 
water-bath. The residue was then moistened with alcohol, 
again evaporated to dryness, and weighed. It was thus 
found that 83 parts of this aqueous solution contained one 
part of the chloro-platinate. Small portions of this solu¬ 
tion were then weighed in a beaker, and 10 c.c. of the 
solution of the chloride of ammonium added in each case. 
The mixture was then transferred to a test-tube and shaken 
up. It was found that when a quantity of the aqueous 
solution of chloro-platinate equal to about o-ooi grm. of 
the salt was added to 10 c.c. of NH4C1 solution no preci- 
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pitate formed, even after standing several hours ; but when 
about o-oo2 grin, of chloro-platinum was added to io c.c. 
of NH4C1 solution, a precipitate, plainly visible with a 
lens, formed in a few seconds. 

The quantity of chloro-platinate which io c.c. of 
NH4CI solution of the strength employed can hold in solu¬ 
tion may therefore be roughly stated as 0-0015 grm. 

It was thought this solution of NH4C1 might be ren¬ 
dered available for the purpose of washing the sulphates 
and nitrates out of the precipitate in the analysis of com¬ 
mercial potassium salts by the platinum method. With 
ordinary care and attention to cleanliness there would be 
no risk in using it. 

It was intended to use about 20 c.c. of the solution in 
each analysis, and to pass this several times through the 
precipitate If the solution thus became saturated with 
chloro-platinate, a loss of about 0-003 grm. would occur, 
affieding the results sensibly. 

But it is very easy to avoid this loss by saturating the 
NH4C1 solution previous to using it in the analyses with 
the minute quantity of chloro-platinate which it is capable 
of dissolving. This may be effeded by adding some of 
the chloro-platinate to the solution of NH4C1, and heating 
with frequent stirring just to boiling; or if the solution is 
not immediately required for use, by keeping a small quan¬ 
tity of the chloro-platinate in scales in the bottle containing 
the NH4C1 solution, and shaking occasionally. In either 
case it is advisable to keep some of the platinum salt in the 
bottle containing the solution, and filter a portion of the 
latter as required for use. 

The time at my disposal for trying chemical experiments 
being very limited, I have only been able as yet to make 
ten estimates by this method. The KC1 was mixed with 
25 per cent of sulphate of magnesium (crystals) and 10 per 
cent of chloride of sodium. 

The precipitates in these experiments were not crushed, 
but they were first thoroughly washed with 98 per cent 
alcohol by running the last washings through five times. 
The receiver was then changed, and 20 c.c, of the NH4C1 
solution prepared as above passed through five times. The 
alcoholic washings having been removed from the first 
receiver, this was again placed in position, and 25 c.c. of 
80 per cent spirit of wine passed through the precipitate 
twice. Finished by filling the crucible once or twice with 
alcohol. The results are given in Table VII. 

To those who have never tried it, returning the fluids so 
often through the precipitates may appear tedious work; 
in pradice, however, it will be found otherwise. When 
the precipitate is in scales the fluids run through in a con¬ 
tinuous stream, and to pass 25 to 30 c.c. five times scarcely 
occupies five minutes. The pump is kept in adion all the 
time, and the short piece of indiarubber tubing that con¬ 
nects with the glass tube from the receiver is slipped off 
and on for the purpose of removing the filtrate and renew¬ 
ing connection afterwards. 

The time required for all the manipulations from 
drenching the precipitate with alcohol after removal from 
the water-bath to placing it in the drying oven, is thirty 
or forty minutes. It is necessary to remove the excess of 
platinic chloride completely from the precipitate by 

Table VII. 

Expts. KC1 
taken. 

Weight of 
Precipitate. 

KC1 
Obtained 
per cent. 

104 0-46239 1-5148 ioo-ii 

105 0-40955 f3404 100-02 
106 0*42510 I-3920 100-07 
107 0-41477 1-3597 I00-l8 

108 0-45149 1-4797 ioo-i6 

iog 0-48252 1-5805 100-10 

no 0-44488 1-4552 99-96 
in 0-43679 1-4244 99-66 
112 0-43062 1-4050 99-71 
”3 0-41726 i*3649 99-96 

Average.. .. 99-99 

*3* 

thorough washing with alcohol before applying the 
NH4C1 solution, or chloro-platinate of ammonium would 
be formed, and as this is very sparingly soluble in solution 
of NH4C1, it might not be completely removed by the 
after washing. 

That the results might be sometimes slightly in excess 
of the truth was to be expeCted, the precipitates not having 
been crushed, but with the exception of the washing with 
spirit of wine after applying the NH4CI, I know of nothing 
in the process, if sufficient platinum is used, that could 
lead to minus error. The loss by passing 25 c.c. 80-per 
cent spirit twice through the precipitate in scales would 
be very slight. It is probable the low results obtained in 
Experiments Nos. in and 112 are due to my having been 
rather sparing of platinum, the solution being nearly 
finished. 

In one experiment at least (No. 113) all the sulphuric 
acid went out with the alcoholic washings (which never¬ 
theless were quite brilliant), so the washing with solution 
of NH4C1 happened in this case to have been superfluous. 
The same may have occurred in some of the other experb 
ments. That a portion at least of the sulphuric acid (free 
or in the form of sulphates) had been removed by the 
strong alcohol was evident, for although the filtrates were 
very brilliant at first, they became turbid on standing, and 
deposited sulphates. 

Although it appears probable that this method will be 
found to answer, it must stand the test of a more rigorous 
examination before it can be pronounced thoroughly 
reliable. Having little time for this at present, I shall be 
glad to hear of the experience of others who may think it 
worth a trial. If the precipitates were crushed, it is 
probable the slight tendency to high results would cease, 
returning the filtrates so often would be unnecessary, and 
a smaller quantity of spirit of wine could be used to wash 
out the NH4C1; but the care and attention required when 
crushing is resorted to and solution of NH4C1 employed 
are greater than those engaged in technical analyses would 
I fancy be willing to bestow on the process. 

Solution of NH4C1 somewhat weaker than the one I 
used may be found to answer, but of course it must not 
be so weak as to be capable of taking up more than traces 
of the chloro-platinate. 

In the Journal of Science for June, 1881 (which has 
just reached me), I see it mentioned under the head of 
“Notes” that Dr. Seubert has determined the atomic 
weight of platinum as 194-46124. This would give the 
fador 0-3073 instead of 0-3056 for converting the chloro- 
platinate into KC1. 

The consequence of employing the former intead of the 
latter fador is shown in the following statement:— 

Precipitate x Faftor. KC1 pet cent. 
Fresenius .. 1-1170 X 03056 xoo-oo 
Dr. Seubert .. 1-1170 x 0-3073 100-55 

If Dr. Seubert's numbers are correct, the only conclusion 
I can arrive at is that the determination of potassium as 
platinum salt, although it may perhaps be considered 
sufficiently accurate for technical purposes, will certainly 
not satisfy the requirements of scientific exadness. 

The very sensible error in excess, which nearly all the 
analyses I have given would show if the new atomic 
weight for platinum were adopted, would be due either to 
the presence of impurities, which no amount of washing 
can remove, or the retention of moisture, which could 
only be expelled at a temperature at which the salt would 
suffer decomposition. 

Concluding Remarks. 

For those who may not have seen the paper by Gooch,- 
describing his method, I may state— 

(1.) The holes in the bottom of the crucible should bs 
small and numerous. 

Estimation of Potassium as Platinum Salt. 
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(2.) The fibre of the asbestos must be silky. It is 
scraped to down with a penknife, boiled in HC1. 
Washed thoroughly with distilled water, and 
preserved under water for use. 

(3.) To form a felting, start the pump, place the crucible 
in fhe hole in the indiarubber stopper ; connect 
with pump ; stir up the asbestos, and pour a little 
of the water containing it into the crucible. Do 
this two or three times if you require the felting 
thick, then run a little distilled water through to 
remove loose particles. 

(4.) Before taking the tare of crucible and felting, ignite 
them gently. You need not place them under a 
desiccator to cool. After weighing, if you were 
to moisten the asbestos with water, and dry even 
at no higher temperature than 100° C., on weigh¬ 
ing again you would find the weight the same. 

In making a large number of potash estimates by this 
method, the same felting may be used several times, and 
with the advantage that the filtrates will be obtained very 
brilliant from the first if the felting has been used even 
once before. 

The precipitate is removed carefully and as completely 
as possible without disturbing the felting, and the ad¬ 
hering particles are included in the tare for the next 
experiment.* 

I have used feltings in this way repeatedly ; there is no 
risk of impairing the accuracy of the results in the slightest 
degree. If reduction in hydrogen is to be effected, it is 
better the precipitate should be in scales. Place the 
Gooch’s crucible with the precipitate (and with the cover 
I have described on) inside a Rose’s crucible, turn on the 
hydrogen, and after a few minutes heat gently. I keep 
the flame of the lamp about an inch from the bottom of 
the Rose’s crucible. After reduction, wash out the salt 
with hot water, using the filter pump, and ignite the 
platinum gently. 

I employ Gooch’s method in all cases where it is ap¬ 
plicable, and find it invaluable. 

In estimating mercury as sulphide, it is extremely con¬ 
venient. I am certain that once having used it in the 
estimation of potassium as platinum salt, no one from 
choice will resort to a paper filter for the purpose of 
separating the precipitate. 

Falmouth, Jamaica, B.W.I., June 22, 1881. 

NOTICES OF BOOKS. 

Townson and Mercer's Catalogue of Chemical Apparatus 
and Chemicals. Second Edition. 89, Bishopsgate 
Street Within. 

The present edition of Messrs. Townson and Mercer’s 
catalogue is much extended and includes many pieces of 
apparatus recently brought into use. We may mention 
Dr. Skalweit’s apparatus for testing petroleum; the 
appliances devised by Mr. Maclver and by Mr. Sacker for 
testing lubricating oils; Schwarz’s apparatus for deter¬ 
mining nitrogen ; and Mr. Stephenson’s apparatus for the 
estimation of sulphur in spent oxide. 

An appendix describes and figures the exceedingly 
useful gas-burners, furnaces, &c., devised by Mr. Fletcher, 
of Warrington. 

The catalogue includes not mere chemical apparatus 
and reagents, but the principal appliances needful for de¬ 
monstration and research in the various branches of 
physics. 

Many sets of apparatus for special purposes are here 
described, such as Prof. O. Graham’s set for the analysis 
of malt, beer, &c., Prof. Tuson’s selection of apparatus for 
the students of the Royal Veterinary College, Mr. Wank- 
lyn’s set for the use of Medical Officers of Health, the sets 

* Of course, if the results are to be controlled by redudtion in 
hydrogen, this cannot be done. 

for the Royal College, the Pharmaceutical set as arranged 
by Prof. Attfield, the sets for the Oxford and Cambridge 
Local Examinations, &c. 

Justus von Liebig, His Merits in the Promotion of Practical 
Medicine. A Memorial Address, Delivered at the 
Annual Meeting of the Society for the Advancement of 
the Natural Sciences in Marburg, June xi, 1874. By 
the Director, Prof. Dr. F. W. Beneke. Glasgow: James 
Maclehose, Publisher to the University. 

This address has been remarkably tardy in making its 
appearance in our language. By whom it has been trans¬ 
lated we are not informed. Almost at the very outset we 
meet with an assertion, about which we must join issue. 
Says Prof. Beneke, “What Newton was in the region of 
Natural Philosophy, Liebig was in the region of Biology.” 
We should certainly be the last to overlook any just claims 
made on behalf of Liebig, but we cannot assign to him a 
position which, if due to any man who has yet appeared 
—a very doubtful question—belongs of right to Charles 
Darwin ! The contributions of Liebig to the chemistry of 
physiology are of unquestionable value, but in the other 
great departments of biology, in morphology, embryology, 
and taxonomy, he played no part at all. 

On p. ig we read :—“ it is still customary to give soda, 
particularly as carbonic acid, &c.” This is, as it stands, 
unintelligible. For “ carbonic acid,” we must read “ car¬ 
bonate.” The. translator has mistaken “ kohlen-saure,” 
for kohlen-saure.” 

In referring to Liebig’s part in the sanitary reform 
movement, Dr. Beneke remarks:—“This task,” i.e., the 
preservation of the fruitfulness of land, “ cannot, for 
various reasons, be accomplished by irrigation, and 
thus we are brought more and more to the avowed con¬ 
viction that sewage is the very reverse of being the best 
system for removing excrements from towns. 

The pamphlet may fairly be pronounced a “ clear and 
comprehensive epitome of the life-work of Liebig with 
reference to medical practice and sanitation. 

Syllabus of Materia Medica, for the Use of Students' 
Teachers, and Practitioners, Based on the Relative 
Values of Articles and Preparation in the British 
Pharmacopoeia. By Alexander Harvey, M.D., and 
A. D. Davidson, M.D. Fifth Edition. London: H. 
K. Lewis. 

This work, which is of a pocket size, is based, as the 
authors tells us, on a two-fold principle—first, that of an 
estimate of the relative values of the articles and prepara¬ 
tions in the Pharmacopoeia, and secondly, that of a 
selection of the more important of these. They advocate 
a restriction of the range at present granted to the examiner 
who, in Materia Medica, as well as in every other depart¬ 
ment of medical science, may at present take a perfectly 
encyclopaedic view, and question candidates in the most 
unimportant things. It must be admitted that the plan 
adopted in the work before us, though in itself excellent, 
can be of little practical value until such a limitation is 
decreed by the proper authorities. 

MISCELLANEOUS. 

British Association forthe Advancement of Science. 
—The following are the names of the Officers and Com¬ 
mittee of Section B (Chemical Science Section) of the 
York Meeting of the British Association :— 

President—Professor A. W. Williamson, Ph.D., F.R.S. 
Vice-Presidents—F. A. Abel, C.B., F.R.S. ; I. Low- 

thian Bell, F.R.S.; Professor J. Dewar, M.A., F.R.S. ; 
Professor E. Frankland, D.C.L., F.R.S.; J. H. Gilbert, 
Ph.D.,F.R.S.; J. H. Gladstone, Ph.D., F.R.S.; A. G. Ver¬ 
non Harcourt, M.A., F.R.S.; Professor W. Odling, M.B., 
F.R.S.; Professor H. E. Roscoe, B.A., F.R.S.; Professor 
T. E. Thorpe, Ph.D., F.R.S. 
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Secretaries—Harold B. Dixon, M.A. ; P. Phillips-Bed- 
son, D.Sc.; T. Gough, B.Sc. 

Committee—Capt. Abney, R.E., F.R.S.; A. H. Allen ; 
Professor H. E. Armstrong, Ph.D., F.R.S. ; R. VV. Atkin¬ 
son ; Professor J. Attfield, Ph.D.; Professor Barker ; Sir 
H. Bessemer, F.R.S.; P. Braham ; F. D. Brown, B.Sc.; 
J. Y. Buchanan; W. L. Carpenter, B.A. ; M. Carteighe; 
j. P. Cooke ; R. C. Clapham ; Sir J. Conroy, Bart., M.A. ; 
Professor Corfield, M.D. ; J. Fairley; A. E. Fletcher; 
Professor W. N. Hartley; Professor A. K. Huntington; 
I. Macadam ; S. Macadam, Ph.D.; Professor H. McLeod, 
F.R.S.; J. D. Longstaff, M.D. ; F. Maxwell Lyte ; J. Pat- 
tinson ; J. A. Phillips, F.R.S.; R. Reynolds; J. Robbins; 
Professor W. Chandler Roberts, F.R.S.; G. F. Rodwell, 
M.A.; W. J. Russell, F.R.S.; G. F. Schacht; E. Schunk, 
F.R.S.; A. Scott; R. Spence ; J. Spiller; E. C. C. Stanford ; 
J. Millar Thomson ; W. Thomson; C. R. C. Tichborne, 
LL.D.; Professor W. A. Tilden, F.R.S. ; W. Thorpe, 
B.Sc.; V. H. Veley, B.A.; J. F. Walker, M.A.; W. 
Wallace, M.D. ; G. Ward; R. Warington ; W. Marshall 
Watts, D.Sc.; W. Weldon; M. W. Williams; C. R. A. 
Wright, D.Sc., F.R.S. 

NOTES AND QUERIES. 

ITY AND GUILDS OF LONDON 
INSTITUTE. 

For the Advancement of 
TECHNICAL EDUCATION. 

WINT ER COURSES of LECTURES, Laboratory and Workshop 
Instrudtion, at the Temporary Class Rooms of the Institute, Cowper 
Street, Finsbury, 

COMMENCING OCTOBER 4, 1881. 

TECHNICAL CHEMISTRY —H. E. ARMSTRONG, Ph.D., 
F.R.S., Professor. 

EVENING COURSES. 
Distilling (Coal Tar and Spirit) .. .. .. Mondays. 
Fuel and Illuminating Agents .. .. .. F'ridays. 
Meta s and Metallic Compounds . .. Mondays. 

DAY CLASSES (Preliminary). 
Ledtures .Wednesdays and Frk 

days. 
Laboratory.Tuesdays. 

TECHNICAL PHYSICS—W. E. AYRTON, F.R.S., Professor. 
EVENING COURSES. 

Eledtric Lighting and Transmission of Power Wednesdays. 
Eledtrical Instrument Making .. .. .. Mondays. 
Eledtrical Laboratory Apparatus .. .. Fridays. 

DAY CLASSES (Preliminary). 
Ledtures ,. .. .. .. .. .. Tuesdays and Thurs¬ 

days. 
Laboratory.Thursdays. 

Fees 3s. 6d., 5s., and 7s. 6d., for Ledtures and Laboratory Courses 
together. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the means 
of transmitting merely private information, or such trade notices 
as should legitimately come in the advertising columns. 

Naphthalen.—I have read the last two articles in the Chemical 
News, vol. xliv., p.p. 65, 85, on the “ Preparation of Pure Naphthalen.” 
Will Mr. W. W. Staveley, or any maker, inform me through the Che¬ 
mical News, at what price per ton commercial white naphthalen could 
be produced. Some time back I was experimenting with this article. 
I bought it at a wholesale chemist’s, but the price was so high that I 
abandoned my experiments. I have since written to two supposed 
makers, but they answered they had ceased to make it. I particularly 
want to know if the article could be supplied in bulk, and at about the 
price per ton ?—J. W. T. 

TRADE CLASSES (transferred from the Artisan’s Institute). 
Metal Plate Work and Pattern Cutting .. Tuesday and Thurs¬ 

day Evenings. 
Bricklaying.Monday Evenings. 
Carpentry and Joinery.Tuesday and Friday 

Evenings. 
Stonemasonry .. Wednesday and Fri¬ 

day evenings. 
Builders’ Work, including Sanitary Engi¬ 

neering .Thursday Evenings. 
House Decoration.Wednesday Evenings. 
Modelling in Wax, Clay, &c.Monday and Thursday 

Evenings. 
Fees for the Session of about eight months, 6s. and 10s. 6d. 

Apprentices admitted to these Trade Classes at a registration fee of as. 

TO CORRESPONDENTS. 

J. Dunlop.—The old charcoal combustion furnace in use before gas 
furnaces were introduced would answer your purpose. 

DOYAL COLLEGE OF SCIENCE, 
J-A- STEPHEN’S GREEN, DUBLIN. 

Further particulars with respedt to any of these courses can be 
obtained on application at the Schools, or from the Director and 
Secretary of the Institute, Gresham College, London, E.C. 

PHILIP MAGNUS, 
Diredtor and Secretary. 

CITY AND GUILDS OF “LONDON 
INSTITUTE. 

TECHNOLOGICAL EXAMINATIONS. 

SCIENTIFIC AND TECHNICAL EDUCATION. 

SESSION 1881-82. 

This College supplies a complete Course of Instrudtion in Science, 
as applied to the Industrial Arts, especially those which may be 
classed broadly under the heads of CHEMICAL MANUFAC¬ 
TURES, MINING, and ENGINEERING. 

A Diploma of Associate of the College is granted at the end of the 
Three Years’ Course. 

Theie are Four Royal Scholarships of the value of £50 each yearly, 
with free education, including Laboratory Instrudtion, tenable for 
two years. Two become vacant each year. They are given to 
Students who have been a year in the College. 

The Fees are £2 for each Course, or £10 for all the Courses of each 
year, with the exception of Laboratory Pradtice. 

Cheviistry (Theoretical and Practical), Metallurc-y, &c.— 
Professor HARTLEY, F.C.S., Dean of Faculty. 

Mathematics, Mechanics, and Mechanism.-Professor 
HENNESSY, F.R.S., M.R.I.A. 

Descriptive Geometry, Drawing, Engineering, & Surveying.— 
Professor PIGOT, C.E., M.R.I.A. 

Experimental Physics (Theoretical and Practical),—Professor 
ffe BARRETT, F.R.S.E., F.C.S. 
Mining and Mineralogy.—Professor O’REILLY, C.E., M.R.I.A. 
Botany.—Professor M‘NAB, M.D., F.L.S. 
Zoology.—Professor HADDON, M.A. 
GEOLOGy.—Professor HULL, M.A., F.R.S., LL.D. 
Paleontology.—Mr. BAILEY, F.G.S., M.R I.A. 

The Chemical and Physical Laboratories and Drawing School are 
open daily for Pradtical Instrudtion. 

Fee for Chemical Laboratory, £2 per Month, or £12 for Session. 
Fee for Physical Laboratory, £1 per Month, or £6 for Session. 
Fee for Drawing School, £3 for Session. 

The Session commences on MONDAY, Odtober 3rd. 
Programmes may be obtained on application at the College, or by 

letter or post-card, addressed to the Secretary, Royal College 
of Science, Stephen’s Green, Dublin. 

Professor J. P. O’REILLY, Secretary pro tem, 

The next EXAMINATIONS in 'IECHNOLOGY will be held at 
the different Provincial Centres throughout the Kingdom on the 
evening of May 24, 1882. 

Teachers desiring to form classes should apply at once to the 
Diredtor and Secretary of the Institute. 

List of subjedts in which the examinations will be held, and general 
conditions ot payment on results, can be obtained by application to 
the 

Central Office, Gresham College, London, E.C. 
PHILIP MAGNUS, 

_ Diredtor and Secretary. 

THE MASON SCIENCE COLLEGE, 
-L BIRMINGHAM. 

SESSION 1881-82. 

I. Department of Science and Arts. 

The Session will commence on Monday, the 3rd of Odtober, 1881. 
Students under sixteen years of age will be required to pass a pre¬ 

liminary examination. 

II. Evening Classes. 

These will commence on Wednesday, the 5th of Odtober, 1881. 
The Calendar of the ensuing Session, containing full information as 

to the aim and objedts of the College and the courses of instrudtion, is 
now ready, and may be obtained from the publishers, Messrs. Cornish 
Brothers, Birmingham and Manchester, price is. 

_GEO. H. MORLEY, Secretary. 

Now ready, Vol. II., in 8vo., price 14s., cloth, 

ANNALS OF CHEMICAL MEDICINE; 
A including the Application of Chemistry to Physiology, Pathology, 
Therapeutics. Pharmacy, Toxicology, and Hygiene. Edited by J. L. 
W. Thudichum, M.D. 

London: LONGMANS and CO. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF 1HIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 
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Our MINES, DRYING KILNS, and GRINDING MILLS 

close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels' at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 5 6 6 

Liverpool. 

Established .1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manufacturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
orjany required power,for Irrigating, Draining, Mining, Rolling Mills, 
of Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleaching-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

BAILEY’S PATENT HOT-AIR ENGINE. 

ONE-HORSE-POWER 
PENCE 
FOB. FUEL 

PUMPING 
FOR 

1 PENNY A DAY 

Made from £ to 5 horse-power. 561bs. of coke will keep a i-horse 
going 12 hours. 1000 galls, of water lilted 50 feet high for a penny, 

NO BOILER. NO DANGER. 

Awarded Prize Medal by the chief Societies. 

SOLE MAKERS— 

W. H. BAILEY & Co., Albion Works, Salford, Manchester. 

HENRY WIGGIN & CO., 
NICKEL AND COBALT REFINERS, 

BIEMIUG-HAM. 

Patentees and Manufacturers of Rolled Nickel Anodes for 
Electro-Nickel-Plating. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

Malleable Nickel Sheets, Grain and Cube Nickel, 
German Silver, and other Nickel Alloys, Oxides of Cobalt, 

&c. 

8T HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

■pOR SALE, a bargain.—3 Vats, each 4500 
gallons. All perfectly clean, and equal to new vats. Almost 

any price would be taken, as the space they occupy is wanted.—Apply 
to E. Beanes and Co., Falcon Works, Hackney Wick, E. 
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THE CHEMICAL NEWS. 
You. XLIV. No. 1138. 

ADDRESS TO THE MATHEMATICAL AND 

PHYSICAL SCIENCE SECTION 

OF THE BRITISH ASSOCIATION. 

By Sir WILLIAM THOMSON, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow. 

President of the Section. 

On the Sources of Energy in Nature Available to 
Man for the Production of Mechanical Effect. 

During the fifty years’ life of the British Association, the 
Advancement of Science for which it has lived and worked 
so well has not been more marked in any department 
than in one which belongs very decidedly to the Mathe¬ 
matical and Physical Section—the science of Energy. 
The very name energy, though first used in its present 
sense by Dr. Thomas Young about the beginning of this 
century, has only come into use practically after the 
dodtrine which defines it had, during the first half of the 
British Association’s life, been raised from a mere formula 
of mathematical dynamics to the position it now holds 
of a principle pervading all nature and guiding the investi¬ 
gator in every field of science. 

A little article communicated to the Royal Society of 
Edinburgh a short time before the commencement of the 
epoch of energy under the title “ On the Sources Available 
to Man for the Production of Mechanical EffeCt,”* con¬ 
tained the following:— 

“ Men can obtain mechanical effeCt for their own pur¬ 
poses by working mechanically themselves, and directing 
other animals to work for them, or by using natural heat, 
the gravitation of descending solid masses, the natural 
motionsof water and air, and the heat, or galvanic currents, 
or other mechanical effects produced by chemical com¬ 
bination, but in no other way at present known. Hence 
the stores from which mechanical effeCt may be drawn by 
man belong to one or other of the following classes :— 

“ I. The food of animals. 
“ II. Natural heat, 
“ III. Solid matter found in elevated positions. 
“ IV. The natural motions of water and air. 
“ V. Natural combustibles (as wood, coal, coal-gas, oils, 

marsh-gas, diamond, native sulphur, native metals, mete¬ 
oric iron). 

“VI. Artificial combustibles (as smelted or eleCtrically- 
deposited metals, hydrogen, phosphorus). 

“ In the present communication, known faCts in natural 
history and physical science, with reference to the sources 
fiom which these stores have derived their mechanical 
energies, are adduced to establish the following general 
conclusions : — 

“ x. Heat radiated from the sun (sunlight being included 
in this term) is the principal source of mechanical effect 
available to man.f- From it is derived the whole mecha¬ 
nical effeCt obtained by means of animals working, water¬ 
wheels worked by rivers, steam-engines, galvaijic engines, 
windmills, and the sails of ships. 

“2. The motions of the earth, moon, and sun, and 
their mutual attractions, constitute an important source 
of available mechanical effeCt. From them all, but chiefly 
no doubt from the earth’s motion of rotation, is derived 
the mechanical effeCt of water-wheels driven by the tides. 

“3. The other known sources of mechanical effeCt 

* Read at the Rojal Society of Edinburgh on February 2, 1852 
{Proceedings of that date). 

t A general conclusion equivalent to this was published by Sir John 
Herschel in 1833. See his “ Astronomy,” edit, 1849, § (399). 

available to man are either terrestrial—that is, belonging 
to the earth, and available without the influence of any 
external body—or meteoric—that is, belonging to bodies 
deposited on the earth from external space. Terrestrial 
sources, including mountain quarries and mines, the heat 
of hot springs, and the combustion of native sulphur, 
perhaps also the combustion of inorganic native combus¬ 
tibles, are actually used ; but the mechanical effeCt ob¬ 
tained from them is very inconsiderable, compared with 
that which is obtained from sources belonging to the two 
classes mentioned above. Meteoric sources, including 
only the heat of newly-fallen meteoric bodies, and the 
combustion of meteoric iron, need not be recxoned among 
those available to man for practical purposes,” 

Thus we may summarise the natural sources of energy 
as Tides, Food, Fuel, Wind, and Rain. 

Among the practical sources of energy thus exhaustively 
enumerated, there is only one not derived from sun-heat 
—that is the tides. Consider it first. I have called it 
practical, because tide-mills exist. But the places where 
they can work usefully are very rare, and the whole amount 
of work actually done by them is a drop to the ocean of 
work done by other motors. A tide of two metres’ rise 
and fall, if we imagine it utilised to the utmost by means 
of ideal water-wheels doingwith perfect economy the whole 
work of filling and emptying a dock basin in infinitely 
short times at the moments of high and low water, would 
give just one metre-ton per square metre of area. This 
work done four times in the twenty-four hours amounts 
to i-i62othof the work of a horse-power. Parenthetically, 
in explanation, I may say that the French metrical equiva¬ 
lent (to which in all scientific and practical measurements 
we are irresistibly drawn, notwithstanding a dense barrier 
of insular prejudice most detrimental to the islanders),— 
the French metrical equivalent of James Watt’s “ horse¬ 
power ” of 550 foot-pounds per second, or 33,000 foot¬ 
pounds per minute, or nearlj' two million foot-pounds per 
hour, is 75 metre-kilogrammes per second, or 4J metre- 
tons per minute, or 270 metre-tons per hour. The Fench 
ton of 1000 kilos, used in this reckoning is o-g84 of the 
British ton. 

Returning to the question of utilising tidal energy, we 
find a dock area of 162,000 square metres (which is little 
more than 400 metres square) required for 100 horse-power. 
This, considering the vast costliness of dock construction, 
is obviously prohibitory of every scheme for economising 
tidal energy by means of artificial dock-basins, however 
near to the ideal perfection might be the realised tide-mill, 
and however convenient and non-wasteful the accumulator 
—whether Faure’s eleCtric accumulator, or other accumu¬ 
lators of energy hitherto invented or to be invented—which 
might be used to store up the energy yielded by the tide- 
mill during its short harvests about the times of high and 
low water, and to give it out when wanted at other times 
of six hours. There may, however, be a dozen places 
possible in the world where it could be advantageous to 
build a sea-wall across the mouth of a natural basin or 
estuary, and to utilise the tidal energy of filling it and 
emptying it by means of sluices and water-wheels. But 
if so much could be done, it would in many cases take only 
a little more to keep the water out altogether, and make 
fertile land of the whole basin. Thus we are led up to 
the interesting economical question, whether is forty 
acres (the British agricultural measure for the area of 
162,000 square metres) or 100 horse-power more valuable. 
The annual cost of 100 horse-power night and day, for 
365 days of the year, obtained through steam from coals, 
may be about ten times the rental of forty acres at £2 or 
£2 per acre. But the value of land is essentially much 
more than its rental, and the rental of land is apt to be 
much more than £2 or £3 per acre in places where 
100 horse-power could be taken with advantage from coal 
through steam. Thus the question remains unsolved, 
with the possibility that in one place the answer may be 
one hundred horse-power, and in another forty acres. But, 
indeed, the question is hardly worth answering, considering 
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the rarity of the cases, if they exist at all, where embank¬ 
ments for the utilisation of tidal energy are practicable. 

Turning now to sources of energy derived from sun-heat, 
let us take the wind first. When we look at the register 
of British shipping and see 40,000 vessels, of which about 
xo,ooo are steamers and 30,000 sailing ships, and when 
we think how vast an absolute amount of horse-power is 
developed by the engines of those steamers, and how 
considerable a proportion it forms of the whole horse-power 
taken from coal annually in the whole world at the present 
time, and when we consider the sailing ships of other 
nations, which must be reckoned in the account, and 
throw in the little item of windmills, we find that, even 
in the present days of steam aFcendency, old-fashioned 
Wind still supplies a large part of all the energy used by 
man. But however much we may regret the time when 
Hood’s young lady, visiting the fens of Lincolnshire at 
Christmas, and writing to her dearest friend in London 
(both sixty years old now if they are alive), describes the 
delight of sitting in a bower.and looking over the wintry 
plain, not desolate, because “ windmills lend revolving 
animation to the scene,” we cannot shut our eyes to the 
fadt of a lamentable decadence of wind-power. Is this 
decadence permanent, or may we hope that it is only 
temporary ? The subterranean coal-stores of the world 
are becoming exhausted surely, and not slowly, and the 
price of coal is upward bound—upward bound on the 
whole, though no doubt it will have its ups and downs in 
the future as it has had in the past, and as must be the 
case in respedt to every marketable commodity. When 
the coal is all burned ; or, long before it is all burned, 
when there is so little of it left and the coal-mines from 
which that little is to be excavated are so distant and 
deep and hot that its price to the consumer is greatly 
higher than at present, it is most probable that windmills 
or wind-motors in some form will again be in the 
ascendant, and that wind will do man’s mechanical work 
on land at least in proportion comparable to its present 
doing of work at sea. 

Even now it is not utterly chimerical to think of wind 
superseding coal in some places for a very important part 
of its present duty—that of giving light. Indeed, now 
that we have dynamos and Faure’s accumulator, the little 
want to let the thing be done is cheap windmills. A 
Faure cell containing 20 kilos, of lead and minium charged 
and employed to excite incandescent vacuum-lamps has 
a light-giving capacity of 60-candle hours (I have found 
considerably more in experiments made by myself; but I 
take 60 as a safe estimate). The charging may be done 
uninjuriously, and with good dynamical economy, in any 
time from six hours to twelve or more. The drawing-off 
of the charge for use may be done safely, but somewhat 
wastefully, in two hours, and very economically in any 
time of from five hours to a week or more. Calms do not 
last often longer than three or four days at a time. 
Suppose, then, that a five-days’ storage-capacity suffices 
(there may be a little steam-engine ready to set to work 
at any time after a four-days’ calm, or the user of the 
light may have a few candles or oil-lamps in reserve, and 
be satisfied with them when the wind fails for more than 
five days). One of the 20-kilo, cells charged when the 
windmill works for five or six hours at any time, and left 
with its 60-candle hours’ capacity to be used six hours a 
day for five days, gives a 2-candle light. Thus thirty-two 
such accumulator cells soused would give as much light 
as four burners of London 16-candle gas. The probable 
cost of dynamo and accumulator does not seem fatal to 
the plan, if the windmill could be had for something 
comparable with the prime cost of a steam-engine capable 
of working at the same horse-power as the windmill when 
in good adtion. But windmills as hitherto made are very 
costly machines; and it does not seem probable that, 
without inventions not yet made, wind can be economi¬ 
cally used to give light in any considerable class of cases, 
or to put energy into store for work of other kinds. 

Consider, lastly, rain-power, When it is to be had in 

places where power is wanted for mills and fadtories of 
any kind, water-power is thoroughly appreciated. From 
time immemorial, water-motors have been made in large 
variety for utilising rain-power in the various conditions 
in which it is presented, whether in rapidly-flowing rivers, 
in natural waterfalls, or stored at heights in natural lakes 
or artificial reservoirs. Improvements and fresh inven¬ 
tions of machines of this class still goon; and some of 
the finest principles of mathematical hydrodynamics have, 
in the lifetime of the British Association, and, to a con¬ 
siderable degree, with its assistance, been put in requisi¬ 
tion for perfedting the theory of hydraulic mechanism and 
extending its pradtical applications. 

A first question occurs : Are we necessarily limited to 
such naturul sources of water-power as are supplied by 
rain falling on hill-country, or may we look to the collec¬ 
tion of rain-water in tanks placed artificially at sufficient 
heights over flat country to supply motive power econo¬ 
mically by driving water-wheels ? To answer it: Suppose 
a height of 100 metres, which is very large for any prac¬ 
ticable building, or for columns eredted to support tanks; 
and suppose the annual rainfall to be three-quarters of a 
metre (30 inches). The annual yield of energy would be 
75 metre-tons per squaie metre of the tank. Now one 
horse-power for 365 times 24 hours is 236,500 foot-tons ; 
and therefore, dividing this by 75, we find 3153 sq. metres 
as the area of our supposed tank required for a continuous 
supply of one horse-power. The prime cost of any such 
strudture, not to speak of the value of the land which it 
would cover, is utterly prohibitory of any such plan for 
utilising the motive power of rain. We may or may not 
look forward hopefully to the time when windmills will 
again “ lend revolving animation ” to a dull flat country ; 
but we certainly need not be afraid that the scene will be 
marred by forests of iron columns taking the place of 
natural trees, and gigantic tanks overshadowing the fields 
and blackening the horizon. 

To use rain-power economically on any considerable 
scale we must look to the natural drainage of hill country, 
and take the water where we find it either actually falling 
or stored up and ready to fall when a short artificial 
channel or pipe can be provided for it at moderate cost. 
The expense of aquedudts, or of underground water-pipes, 
to carry water to any great distance—any distance of more 
than a few miles or a few hundred yards—is much too 
great for economy when the yield to be provided for is 
power; and such works can only be undertaken when the 
water itself is what is wanted. Incidentally, in connec¬ 
tion with the water supply of towns, some part of the 
energy due to the head at which it is supplied may be used 
for power. There are, however, but few cases (I know 
of none except Greenock) in which the energy to spare 
over and above that devoted to bringing the water to 
where it is wanted, and causing it to flow fast enough for 
convenience at every opened tap in every house or fadtory, 
is enough to make it worth while to make arrangements 
for letting the water-power be used without wasting the 
water-substance. The cases in which water-power is 
taken from a town supply are generally very small, such 
as working the bellows of an organ, or “ hair-brushing by 
machinery,” and involve simply throwing away the used 
water. The cost of energy thus obtained must be some¬ 
thing enormous in proportion to the adtual quantity of 
the energy, and it is only the smallness of the quantity 
that allows the convenience of having it when wanted at 
any moment, to be so dearly bought. 

For anything of great work by rain-power, the water¬ 
wheels must be in the place where the water supply with 
natural fall is found. Such places are generally far from 
great towns, and the time is not yet come when great 
towns grow by natural selection beside waterfalls, for 
power ; as they grow beside navigable rivers, for shipping. 
Thus hitherto the use of water-power has been confined 
chiefly to isolated fadtories which can be conveniently 
placed and economically worked in the neighbourhood of 
natural waterfalls. But the splendid suggestion made 
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about three years ago by Mr. Siemens in his presidential 
address to the Institution of Mechanical Engineers, that 
the power of Niagara might be utilised, by transmitting it 
eledtrically to great distances, has given quite a fresh 
departure for design in respedt to economy of rain-power. 
From the time of Joule’s experimental eledtro-magnetic 
engines developing go per cent of the energy of a Voltaic 
battery in the form of weights raised, and the theory of 
the eledtro-magnetic transmission of energy completed 
thirty years ago on the foundation afforded by the train of 
experimental and theoretical investigations by which he 
established his dynamical equivalent ofheatin mechanical, 
eledtric, eledtro-chemical, chemical, eledtro-magnetic, and 
thermoclastic phenomena, it had been known that poten¬ 
tial energy from any available source can be transmitted 
eledtro-magnetically by means of an eledtric current through 
a wire, and diredted to raise weights at a distance, with 
unlimitedly perfedt economy. The first large-scale practi¬ 
cal application of eledtro-magnetic machines was proposed 
by Holmes in 1854, to produce the eledtric light for light¬ 
houses, and persevered in by him till he proved the avail¬ 
ability of his machine to the satisfaction of the Trinity 
House and the delight of Faraday in trials at Blackwall 
in April, 1857, and it was applied to light the South 
Foreland lighthouse on December 8, 1858. This gave 
the impulse to invention ; by which the eledtro-magnetic 
machine has been brought from the physical laboratory 
into the province of engineering, and has sent back to the 
realm of pure science a beautiful discovery—that of the 
fundamental principle of the dynamo, made triply and in¬ 
dependently, and as nearly as may be simultaneously, in 
1867 by Dr, Werner Siemens, Mr. S. A. Varley, and Sir 
Charles Wheatstone; a discovery which constitutes an 
eledtro-magnetic analogue to the fundamental eledtrostatic 
principle of Nicholson’s revolving doubler, resuscitated by 
Mr.C.F.Varley in his instrument“for generatingeledtricity”; 
patented in i860 ; and by Holtz in his celebrated eledtric 
machine ; and by myself in my “ replenisher ” for multi¬ 
plying and maintaining charges in Leyden jars for hetero¬ 
static eledtrometers, and in the eledtrifier for the siphon 
of my recorder for submarine cables. 

The dynamos of Gramme and Siemens, invented and 
made in the course of these fourteen years since the dis¬ 
covery of the fundamental principle, give now a ready 
means of realising economically on a large scale, for many 
important practical applications, the old thermo-dynamics 
of Joule in eledtro-magnetism ; and, what particularly 
concerns us now in connedtion with my present subjedt, 
they make it possible to transmit eledtro-magnetically the 
work of waterfalls through long insulated condudting 
wires, and use it at distances of fifties or hundreds of 
miles from the source, with excellent economy—better 
economy, indeed, in respedt to proportion of energy used 
to energy dissipated than almost anything known in ordi¬ 
nary mechanics and hydraulics for distances of hundreds 
of yards instead of hundred of miles. 

In answer to questions put to me in May, 1879,* by the 
Parliamentary Committee on Eledtric Lighting, I gave a 
formula for calculating the amount of energy transmitted, 
and the amount dissipated by being converted into heat 
on the way, through an insulated copper condudtor of any 
length, with any given eledtro-motive force applied to pro¬ 
duce the current. Taking Niagara as example, and with 
the idea of bringing its energy usefully to Montreal, 
Boston, New York, and Philadelphia, I calculated the for¬ 
mula for a distance of 300 British statute miles (which is 
greater than the distance of any of those four cities from 
Niagara, and is the radius of a circle covering a large and 
very important part of the United States and British North 
America), I found almost to my surprise that, even with 
so great a distance to be provided for, the conditions are 
thoroughly practicable with good economy, all aspects of 
the case carefully considered. The formula itself will be 
the subject of a technical communication to Section A in 

* Printed in the Parliamentary Blue-book Report of the Committee 
on Electric Lighting, 1879. 
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the course of the Meeting on which we are now entering. 
I therefore at present restrict myself to a slight statement 
of results. 

1. Apply dynamos driven by Niagara to produce a dif¬ 
ference of potential of 80,000 volts between a good earth- 
connection and the near end of a solid copper wire of half 
an inch (i-27 centimetre) diameter, and 300 statute miles 
(483 kilometres) length. 

2. Let resistance by driven dynamos doing work, or by 
electric lights, or, as I can now say, by a Faure battery 
taking in a charge, be applied to keep the remote end at a 
potential differing by 64,000 volts from a good earth-plate 
there. 

3. The result will be a current of 240 webers through 
the wire taking energy from the Niagara end at the rate of 
26,250 horse-power, losing 5250 (or 20 per cent) of this 
by the generation and dissipation of heat through the 
condudtor and 21,000 horse-power (or 80 per cent of the 
whole) on the recipients at the far end. 

4. The elevation of temperature above the surrounding 
atmosphere, to allow the heat generated in it to escape by 
radiation and be carried away by convedtion is only about 
200 Centigrade ; the wire being hung freely exposed to air 
like an ordinary telegraph wire supported on posts. 

5. The striking distance between flat metallic surfaces 
with difference of potentials of 80,000 volts (or 75,000 
Daniell’s) is (Thomson’s “Electrostatics and Magnetism,” 
§ 340) only 18 millimetres, and therefore there is no diffi¬ 
culty about the insulation. 

6. The cost of the copper wire, reckoned at 8d. per lb., 
is ^37,000, the interest on which at 5 per cent is £1900 a 
year. If 5250 horse-power at the Niagara end costs more 
than £ 1900 a year, it would be better economy to put more 
copper into the condudtor; if less, less. I say no more 
on this point at present, as the economy of copper for 
eledtric conduction will be the subjedt of a special commu¬ 
nication to the Sedtion. 

I shall only say, in conclusion, that one great difficulty 
in the way of economising the electrical transmitting 
power to great distances, or even to moderate distances 
of a few kiloms., is now overcome by Faure’s splendid in¬ 
vention. High potential—as Siemens, I believe, first 
pointed out—is the essential for good dynamical economy 
in the electric transmission of power. But what are we 
to do with 80,000 volts when we have them at the civilised 
end of the wire ? Imagine a domestic servant going to 
dust an electric lamp with 80,000 volts on one of its metals ? 
Nothing above 200 volts ought on any account ever to be 
admitted into a house or ship or other place where safe¬ 
guards against accident cannot be made absolutely and 
for ever trustworthy against all possibility of accident. 
In an electric workshop 80,000 volts is no more dangerous 
than a circular saw. Till I learned Faure’s invention I 
could but think of step-down dynamos, at a main re¬ 
ceiving station, to take energy direct from the electric main 
with its 80,000 volts, and supply it by secondary 200-volt 
dynamos or ioo-volt dynamos, through proper distributing 
wires, to the houses and factories and shops where it is to 
be used for electric lighting, and sewing-machines, and 
lathes, and lifts, or whatever other mechanism wants 
driving power. Now the thing is to be done much more 
economically, I hope, and certainly with much greater 
simplicity and regularity, by keeping a Faure battery of 
40,000 cells always being charged direct from the eledtric 
main, and applying a methodical system of removing sets 
of 50, and placing them on the town-supply circuits, while 
other sets of 50 are being regularly introduced into the 
great battery that is being charged, so as to keep its 
number always within 50 of the proper number, which 
would be about 40,000 if the potential at the emitting end 
of the main is 80,000 volts. 

Tin Mining at Billiton.—M. Ferrier.—The yield of 
tin at Billiton is now decidedly greater than in the neigh¬ 
bouring Island of Banca.—Revue Universelle des Mines, 
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ON THE NEW METAL ACTINIUM. 

By Dr. T. L. PHIPSON, F.C.S., &c. 

Since the publication of my two notes in the Chemical 

News, vol. xliii., p. 283, and vol. xliv., p. 73, I have made 
a great number of experiments with the view of isolating 
the new substance to which the white zinc pigment owes its 
remarkable propeity of darkening in the sunlight, returning 
to its white state in the dark, and not being affedted in this 
manner under a sheet of glass. 

These experiments have at last proved successful, and 
a very short note to that effed was communicated, about 
a fortnight ago, to the Academie des Sciences, and another 
to the British Association on Monday, September 5. I 
will now describe the process by which I have isolated the 
oxide and the sulphide of the new metal in a state of 
tolerable purity. Perhaps this process may be improved 
hereafter, but it is not very complicated, though it has re¬ 
quired an enormous number of experiments to arrive at it. 
First, one word as to the manner in which the pigment 
found in commerce is prepared. Ordinary zinc scrap is 
dissolved in sulphuric acid and a considerable excess of 
zinc is left in the solution in order to keep out iron, lead, 
arsenic, and other metals. The liquid is drawn off and 
then precipitated by a solution of sulphide of barium ; the 
precipitate is dried, calcined, raked whilst hot into cold 
water, dried again, ground, &c. It then consists of sulphide 
of zinc, oxide of zinc, and sulphate of baryta, with minute 
quantities of iron, lead, arsenic, manganese, &c. 

The manner in which I have obtained the oxide and sul¬ 
phide of adtinium from this pigment is as follows, and the 
process will doubtless serve for the treatment of other 
substances in which the presence of the new metal may be 
detected :— 

About 15 grms. of the finely pulverised pigment are left 
for 24 hours in dilute acetic acid (strongest acetic acid and 
water equal parts) and the mixture well stirred or shaken 
occasionally. This takes out most of the iron, manganese, 
magnesia, lime, and oxide of zinc. The residue, alter 
being washed, is treated exadtly in the same manner with 
dilute hydrochloric acid (acid 8 parts, water 92 parts) ; 
with the objedt of completing the adlion of the acetic acid. 
The residue, well washed, is then heated with strong 
hydrochloric acid, to which a little nitric acid is added 
from time to time. The solution of the chlorides thus ob¬ 
tained is filtered to separate free sulphur and the insoluble 
sulphate of baryta, any remaining sulphur in suspension 
after filtration being oxidised by a few crystals of chlorate 
of potash. To this solution of chlorides, somewhat diluted, 
a considerable excess of caustic soda is added and the 
solution heated. The zinc oxide goes into solution and the 
white oxide of adtinium remains ; the latter is received upon 
a filter, washed, dissolved in hydrochloric acid, and the solu¬ 
tion again treated with excess of caustic soda (these opera¬ 
tions may be repeated two or three times, in order to 
eliminate the zinc oxide as completely as possible). 
Finally, the oxide of adtinium, still impure, is washed on 
a filter and dissolved in a considerable excess of hydro¬ 
chloric acid. The solution is neutralised by ammonia, and 
then the latter is added in excess. All but a little iron 
oxide remains dissolved (if not, dissolve again in HC1 and 
add ammonia in excess, which, this time, will only pre¬ 
cipitate the iron;. The iron oxide is separated by the 
filter, and to the filtrate sulphide of ammonium is added, 
which throws down the sulphide of adtinium as a bulky 
pale canary-j'ellow precipitate, the colour of which is best 
seen when it is received on a filter. 

Oxide of Actinium.—The hydrate as precipitated by soda 
or ammonia forms a bulky white precipitate more 
gelatinous than oxide of zinc; unlike the latter it is only 
very slightly soluble in caustic soda, even when the liquid 
is heated ; it is not precipitated by ammonia from solutions 
containing ammoniacal salts. It is a permanent white, 
with a slight tinge of salmon colour when seen in bulk, 
and it does not change colour when exposed to the air, as 

oxide of manganese does, neither does it appear to be 
affedted by the diredt rays of the sun. It is readily soluble 
in acids. The anhydrous oxide is not volatile nor decom¬ 
posed by heat. It has a pale fawn-coloured tint. 

Sulphide of Actinium.—The hydrate as precipitated 
from its neutral or alkaline solutions by sulphide of am¬ 
monium is a bulky pale canary-yellow precipitate, insoluble 
in excess of sulphide of ammonium, scarcely at all soluble 
in acetic acid, readily soluble in mineral acids even when 
they are diluted. When exposed to the diredt rays 
of the sun it darkens and becomes quite black in about 
twenty minutes, except in those places where it is protedted 
by a piece of ordinary window glass. 

The quantity of adtinium sulphide obtained from the white 
pigment amounts to no less than about 4 per cent. This 
yield is enormous. The presence of this new element in 
zinc will account, probably, for the discrepancies noticed 
in the equivalent of this metal as determined by various 
observers. The new element differs very essentially from 
manganese, zinc, and cadmium, but has, perhaps, some 
points of similarity with lanthanum. It exists, evidently, 
in considerable quantities in, at least, some kinds of com¬ 
mercial zinc. As soon as I shall have written the next 
number of my “ Journal of Medicine,” I intend to pursue 
these investigations. 

ON THE 

NATURE OF CERTAIN VOLATILE PRODUCTS 

CONTAINED IN CRUDE COAL-TAR BENZENES. 

By WATSON SMITH, F.C.S., F.I.C., 

Demonstrator and Assistant Ledturer on Chemistry in the 
Owens College. 

Vincent and Delachanal (Comptes Rcndus, lxxxvi., 340), 
on redtifying crude benzene, obtained in the usual way, 
from the “ light oils” of certain Paris coal-tars, received 
over a certain quantity of produdts boiling below 80° C. 
On standing, a separation of the^Ortion boiling below 80°, 
into two layers, took place, a lower one much heavier than 
water, composed chiefly of carbon bisulphide, and an 
upper layer lighter than water. Submitting the upper 
layer to distillation, carbon bisulphide was received over 
below 750; the portion distilling between 75° and 83°, on 
treatment with a lye of potash, or soda, or with lime, and 
distilling in a retort with inverted condenser, disengaged 
torrents of ammonia, and an acetate was formed and re¬ 
mained in the alkaline liquid. When the disengagement 
of ammonia had ceased, there remained in the apparatus 
with the excess of alkaline lye and the acetate, a liquid 
product, which, when distilled and dried over quicklime, 
presented all the properties of anhydrous ethyl-alcohol. 
The decomposition with alkalies yielding ammonia and an 
acetate indicated the presence of aceto-nitrile, and this 
was separated from the alcohol as follows :—By fractional 
distillation the produdts were classified as much as 
possible, and afterwards the largest possible quantity of 
previously fused and powdered calcium chloride was dis¬ 
solved in the boiling mixture in order to absorb the alcohol, 
w’hich it does on cooling, forming a kind of unstable com¬ 
pound. Repeated distillations and treatments with cal¬ 
cium chloride at length gave an aceto-nitrile, containing 
but traces of alcohol, which were finally eliminated by a 
distillation from a small quantity of phosphorus pentoxide, 
followed by a rectification. It may be mentioned that 
though alcohol boils at 78‘4° and aceto-nitrile at 8r6'>, yet 
mixtures of equal parts of these tw-o bodies boil at a much 
lower temperature, viz., 72 70. The lower layer of liquid 
of the crude produdts consisted of carbon bisulphide mixed 
with very small quantities of hydrocarbons, apparently 
containing amylen. 

Otto Witt (Berichtc der Deutschen Chemischen Gesell 
schaft, 1877, page 2227) likewise found ethyl-alcoho 
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in the benzenes from certain Paris coal-tars. The quality 
tested was the so-called go per cent aniline-benzene. 
Witt obtained by a fractional distillation 5 to 6 per cent 
of a product distilling over between 60° and 70°. On re¬ 
newed fractionation a turbid product was obtained, gradu¬ 
ally separating into two layers, the lower one consisting of 
carbon bisulphide and the upper one of ethyl-alcohol. 
The amount of alcohol according to Witt was about o-2 
per cent on the benzene operated on. Witt, moreover, 
asserts that ethyl-alcohol continually accompanies benzene 
obtained from coal-tar. 

My own experiments were made with a sample of ben¬ 
zene from a London tar kindly furnished me by my friend 
Mr. Chas. Lowe, of Reddish and Manchester. The ben¬ 
zene received was from the so-called “ first runnings ” of 
the still. Mr. Lowe informed me that several London tar 
distillers had been much troubled by complaints from their 
customers that the “ aniline-benzenes ” sold to them con¬ 
tained certain low-boiling substances, whose presence had 
the effeCt of reducing the boiling-point of the mixture, and 
of course also themselves contributing to make up the 
bulk of the benzenes, appeared to confer a fictitious value 
upon the article. In some cases it was even insinuated 
that petroleum spirit had been purposely introduced. The 
distillers appeared quite unable to account for the ano¬ 
maly. 

The specific gravity of the benzene was first determined, 
and found to be o-gn at 15°. This being considerably 
above the correct specific gravity of benzene, viz., o'88o at 
150, a portion was now distilled, and the specific gravity of 
all coming over below 8o° was determined, and also that 
of all boiling between 80° and go0. The numbers obtained 
were, respectively, 0^54 and 0-887 at 15°. The portion 
boiling below 8o° was again distilled, and all coming over 
below 74° taken apart. This was found to smell disagree¬ 
ably, and to sink in water, forming transparent, strongly 
refractive, oily drops. The portion sinking in water began 
to distil at 450. I never observed the least tendency of 
any of the products I obtained to separate into two layers, 
as in the case of the benzenes operated upon by Vincent 
and Delachanal and by Otto Witt; also, all fractions 
obtained between 8o°, on further fractionation, 
always split up into pontpis boiling at or below 50°, or at 
and above 8o°. After some seven weeks of continual 
fractional distillation I succeeded in splitting up all my 
products into three main portions— 

1. Boiling from 40a to 530 
2. ,, ,, 8i0 to 82° 
3. ,, above 82° 

It did not now seem probable that either alcohol or 
aceto-nitrile were present appreciably. In course of the 
fractionating, a fraction boiling from 65° to 8oc was ob¬ 
tained. This was sealed up in a glass tube with a lye of 
caustic soda. A portion of that placed above as No. 2, 
and boiling from 8i° to 82’ was similarly treated. The 
two tubes were heated to ioo° for two days, but on opening 
not the least odour of ammonia was perceptible. 

All efforts to deteCt alcohol in this benzene resulted 
only in evidence of minute traces. Vincent and Dela- 
chanal’s method of treatment with powdered calcium 
chloride entirely failed to abstract any, and distillation of the 
No. 2 portion with very small fragments of sodium was 
then resorted to, with the object of fixing traces of alcohol. 
The residue obtained was carefully dried, but by the 
action of water and final testing, only traces of alcohol 
could be found. 

The portion No. 1, boiling at from 40° to 530 and sinking 
in water, having also the odour of ordinary carbon bisul¬ 
phide was now treated gradually with bromine. The first 
additions were at once decolourised. So much bromine 
was now added that a permanent brown colon iremained 
in the solution. At first the action was totally unaccom¬ 
panied by liberation of HBr; when a slight excess of 
bromine was, however, added, some fumes of HBr ap¬ 
peared, indicating that also a small quantity of substitu¬ 

tion-compounds is formed. On leaving the brominated 
mixture in a flask loosely corked, the neck was after 
twenty-four hours found covered with fine acicular crystals, 
and a few drops of a heavy oily bromine compound had 
settled down to the bottom of the vessel. The mixture 
was now distilled, when the carbon bisulphide first came 
over, together with the heavy brown oily body, which had 
a most disagreeable and persistent odour, and on separating 
from the carbon bisulphide it soon solidified to a crystal¬ 
line mass. Its quantity was very small. It was possibly 
the bromine compound of a polymeric amylen. Small 
quantities of products now distilled over from 8o° to 140°, 
but the most considerable fraction was that passing over 
between i6o°and 1800, and on further fractionation yielding 
a product boiling constantly from 1750 to 178°, and pos¬ 
sessing the odour of bibrom-amylen. Odour and boiling- 
point agreeing with those of a- and /3-bibrom-amylens, a 

j vapour-density determination by Victor Meyer’s method 
j was now made by Mr. Wilhelm Bott, with the following 
' results (a naphthalen bath was used):— 

S = o-i2grm.; £ = 17°; ^ = 14-42 c.c.; B *= 758-5 m.m.; 
V = i3,i c.c. 

Substituting the numbers given in Meyer’s formula— 

^„S(i+ 0-003665 t) 587780_ 

(B — w)V 

__ o' 12 (1 + 0-003665x17) 587780^^ ,ggUndi 

(758'5 —14'42) I3‘I “ 7 
V.-d. calc, for C5HI0Br2 = 7'86 

The portion which boiled constantly at 8i° to 82° is 
pure benzene. It solidified easily and completely on cooling 
to o° C., and was proved to be free from alcohol and aceto¬ 
nitrile. The proportion of the carbon bisulphide I found 
to be present in the crude benzene operated on is 5^2 per 
cent by volume, i.e., from 4220 c.c. of the benzene I ob¬ 
tained 250 c.c. of pure carbon bisulphide. It would seem 
most probable that the carbon bisulphide is to be traced to 
the action of a very high temperature in the gas retorts 
upon coals containing a considerable amount of sulphur. 
It would appear very possible that at an extremely high 
temperaturature the tendency of sulphur to form carbon 
bisulphide in contact with intensely red-hot carbon (coke) 
would be greater than to form the ordinary sulphur com¬ 
pounds met with in gas-lye products, many of which are 
probably less stable at extremely elevated temperatures. 

With regard to the origin of ethyl-alcohol in coal-tar 
benzenes, I do not feel able to accept the work of Vincent 
and Delachanal or of Otto Witt as any proof that the 
ethyl-alcohol they extracted was actually present in the 
coal-tars from which the benzene was distilled, until their 
experiments are repeated with like results, on the crude 
first portions of the light oils coming direCt from the tar- 
stills. My reason is this. The benzenes they operated 
upon, as I understand, were rectified products, i.e., the 
products obtained by treatment of the first light oils with 
about 3 per cent of concentrated sulphuric acid (yolume), 
followed by agitation with alkaline lyes, and subsequent 
distillation. Now, with the olefines shown to be present 
it is almost certain that olefiant gas would also exist in 
the coal-tar, dissolved in the oils composing the fluid por¬ 
tion thereof. On distilling the tar the olefiant gas would 
pass over with the first portions of the light oils, and on 
the condensation of the latter doubtless re-dissolve to a 
certain extent in these lighter oils. On subsequent treat¬ 
ment with sulphuric acid, ethyl-sulphuric acid would be 
formed, and the after-treatment with alkali, followed by 
distillation, would yield a small quantity of ethyl alcohol 
passing over thus with the rectified benzene. The faCt 
that notwithstanding this treatment with sulphuric acid 
and alkali, amylene should be found in the rectified 
benzene is easily explained. The a- and /3-amylenes, 

CH3-CH2-CHa-CH = CH2 and 
CH3-CH2-CH = CH-CH3, 

which (judging from the boiling-point of the possible mix* 
ure of the bibromo-compounds obtained) are probably the 
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ones contained in the benzene I examined, are neither of 
them attacked by sulphuric acid in the cold. a-iso- 
amylene— 

CH3\ 
>ch-ch=ch2, 

ch3/ 

is truly not affedted by cold sulphuric acid, but its boiling> 
point is 2i°, and from this fadt, and remembering that 
the bisulphide of carbon mixture did not begin to boil till 
40°, it is not likely to be present. 

LONDON WATER SUPPLY. 

Report on the Composition and Quality of Daily 

Samples of the Water Supplied to London, 

for the Month ending August 31ST, 1881. 

By WILLIAM CROOKES, F.R.S., 

WILLIAM ODLING, M.B., F.R.S., F.R.C.P., 
Professor of Chemistry at the University of Oxford; 

and C. MEYMOTT TIDY, M.B., F.C.S., 
Professor of Chemistry and of Forensic Medicine at the London 

Hospital; Medical Officer of Health for Islington. 

Of the 26 samples from the mains of the Southwark and 
Vauxhall Company, one was noted as “very slightly tur¬ 
bid.” The rest were well filtered, clear, and bright. 

In Table III. we have recorded the oxygen required to 
oxidise the organic matter, and the quantities of free 
oxygen present in the whole of the samples colledted. 

Our daily examinations of the water delivered to London 
during the past month satisfy us of its excellent quality, 
and of its suitability in every way for the supply of the 
Metropolis. 

Further, our results, which are in accordance with those 
of all chemists who have examined and reported on the 
subjedt, show that the water of the Thames in its flow of 
some hundred and thirty miles as a definite stream, does 
not acquire any increased proportion of organic matter,— 
the amounts of organic carbon and of organic nitrogen 
existing in the water supplied by the companies not 
exceeding the amounts existing in the river water at 
Lechlade, where the main stream of the Thames is formed. 

We remain, Sir, 
Your obedient Servants, 

William Crookes, 

William Odling, 

C. Meymott Tidy, 

To the Right Honourable the President of the 

Local Government Board. 

September 2nd, 1881. 

Sir,—We beg to lay before you the results of our daily 
examinations of the water delivered, for the month 
ending the 31st of August, by the seven London water 
companies taking their supply from the Thames and the 
Lea. The samples are taken by a man in our service at 
places and times which we ourselves appoint. 

In 6 only of the 182 samples taken during the month 
were we able to detedt by examiningthewaterin large bulk 
with the naked eye the minutest trace of matter in sus¬ 
pension. 

In Table I. we have recorded the analyses in detail of 
samples, one taken daily from August 2nd to August 31st, 
inclusive. 

The purity of the water in respedt of organic matter has 
been determined by the Oxygen and the Combustion 
processes, and the results of our analyses by these 
methods are stated in columns XIV. to XVIII. 

We have recorded in Table II. the tint of the 182 samples 
of water as determined by the colour-meter we have 
described in a previous report. Pradtically the waters 
differ very little in their appearance (even when examined 
in large bulk) from distilled water. Despite the heavy 
rain-fall of the month, on four or five days only was the 
pure blue colour of the water in any degree interfered 
with. 

Of the 26 samples supplied by the New River Company, 
the whole, excepting one which was “ very slightly tur¬ 
bid,” were found to be well filtered, clear, and bright. 

Of the 26 samples from the mains of the East London 
Company, all were found to be well filtered, clear, and 
bright. 

Of the 26 samples from the mains of the Chelsea Water 
Company, all were found to be well filtered, clear, and 
bright. 

Of the 26 samples from the mains of the West Middlesex 
Company, the whole, excepting one sample which was 
“very slightly turbid,” were found to be well filtered, 
clear, and bright. 

Of the 26 samples from the mains of the Lambeth 
Water Company, the whole excepting two which were 
“very slightly turbid,” were found to be well filtered, 
clear, and bright. 

Of the 26 samples from the mains of the Grand Junc¬ 
tion Company, the whole excepting one which was “ very 
slightly turbid,” were found to be well filtered, clear, and 
bright. 

ANALYSIS OF 

KINGSTEAD CHALYBEATE SPRING. 

By WILLIAM JOHNSTONE, F.I.C., &c„ 

Public Analyst for the Borough of King’s Lynn. 

The village of Kingstead is situated about one mile and a 

half S.E. of Hunstanton, St. Edmunds, a rising and 
fashionable seaside resort. The most valuable feature of 

Kingstead, however, is the Chalybeate Spring, which is 
now being so extensively recommended by the medical 
faculty. It is situated in Mr. Dodman’s farm-yard at the 
Kingstead Downs, within a delightful walk a short drive 
from Hunstanton. The following are the diredt results 
obtained from an analysis of the water colledted on 

Odtober 14, 1880, in 1000 parts :— 

Ferrous oxide ..   0-00739 
Silica.0-01492 
Calcium oxide.010007 
Magnesium oxide.0-00980 
Sulphuric anhydride .0-00912 
Chlorine.. 0-01978 
Bromine.0-00043 
Phosphoric anhydride.0 00192 
Potassium.000053 
Sodium .0-01241 
Carbonic dioxide (combined) .. 0-14146 

Besides the above, it contained traces of free and albu- 
menoid ammonia, crenic and apocrenic acids, with spec¬ 
troscopic traces of lithium and strontium. The following 
table shows the name and quantity of the various elements 
in combination in xooo parts :— 

Specific gravity. 1-1465 
Temperature of air. 52° F. 

„ >, water. 53° F- 

Calcium sulphate .. .. .. 001550 
,, phosphate.. 
,, carbonate.. .. 0-22882 

Magnesium bromide 
,, chloride .. .. 0-00053 
,, carbonate . .. .. 0-02719 

Potassium chloride.. 
Sodium chloride .. .. 0-03157 
Ferrous carbonate .. 
Silica.. 

0‘34XI3 
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Natural gases dissolved in the water:— 

Carbonic acid . 24-422 c.c 
Nitrogen .32 806 ,, 
Oxygen. 5-236 ,, 

Total.. .. 62-464 „ 

The following table gives the several constituents ex¬ 
pressed in grains per imperial gallon, so as to meet the 
requirements of the medical adviser :— 

Calcium sulphate . 
,, phosphate. 
,, carbonate . 

Magnesium bromide 
,, chloride 
,, carbonate 

Potassium chloride.. 
Sodium chloride 
Ferrous carbonate .. 
Silica ,. 

1-0850 
0-2933 

16-0174 
0-1008 
0-0371 

1- 9033 
0-0392 
2- 2099 
0-8330 

i-3594 

23-8784 
Total by diredt estimation .. .. 23-5200 

Natural gases dissolved in the water:— 

Carbonic acid . 6-507 cub. ins. 
Nitrogen .8776 ,, ,, 
Oxygen. 1-400 „ ,, 

Total .16-613 ,, ,, 

A NEW DEMONSTRATION OF 

THE CARBONIC ACID OF THE BREATH. 

By C. F, CROSS. 

Some time since I made the observation that the carbonic 
acid of the breath determines the liberation of iodine from 
a mixture of potassium iodide and iodate, and that the 
presence of starch renders the decomposition a very effec¬ 
tive ledture-experiment, in demonstration of the presence 
of an adtive acid body in respired air. A friend to whom 
I lately communicated this result, threw doubt upon my 
interpretation, and while admitting the occurrence of the 
decomposition under the condition of respiring vigorously 
into the solution, preferied to attribute it to the adtion of 
the air or of acid vapours accidentally present. I therefore 
repeated the experiment with special precautions, viz., 
washing the respired gases, and performing parallel ex¬ 
periments, in which, for the breath I substituted a rapid 
current of air, and lastly raising the latter to a tempera¬ 
ture of 400 C. The result was to prove conclusively my 
original statement that the decomposition is brought about 
by a constituent of the respired air, and therefore by its 
carbonic acid. In performing this experiment it is only 
necessary to secure the neutrality of the solution ; this 
being done the development of a full purple colour occupies 
from two to three minutes. 

It is evident that this demonstration of the presence of 
some acid body precedes the lime-water test in the logical 
development of the complete proof of the presence of 
carbonic acid. 

COPYING INK FOR READILY TRANSCRIBING 

LETTERS WITHOUT A PRESS. 

A paper on this subjedt by Professor Attfield, F.R.S., &c., 
was read at the annual Pharmaceutical Conference at 
York, on Tuesday last. The author stated that for the 
past thirteen years all letters, reports, &c., that he had 
written had been transcribed into an ordinary thin-paper 
copying-book with no more effort than was employed in 

using a piece of blotting-paper. It had only been neces¬ 
sary to place the page of writing, note size, letter size, or 
even foolscap, in the letter-book, and use a leaf of the 
letter-book just as one would use a leaf of blotting-paper. 
The superfluous ink that would go into blotting-paper went 
on to the leaf of the letter-book, and, showing through 
the thin paper as usual, gave, on the other side of the leaf, 
a perfedt transcript of the letter. Any excess of ink on 
the page either of the letter or of the copying paper was 
removed by placing a sheet of blotting-paper between 
them and running one’s hand firmly over the whole in the 
ordinary manner. 

This ready transcription was accomplished, as would be 
anticipated, by using ink which dried slowly. Indeed, 
obviously, the ink must dry sufficiently slowly for the 
characters at the top of a page of writing to remain wet 
when the last line was written, while it must dry suffi¬ 
ciently fast to preclude any chance of the copied page 
being smeared while subsequent pages were being covered. 
The drying must also be sufficiently rapid to prevent the 
characters “setting off,” as printers term it, from one 
page on to another after folding. 

The author then alluded to some difficulties attending 
the employment of the ink which had prevented its be¬ 
coming an article of wholesale trade, but, he said, any 
chemist and druggist could make it and sell it, giving 
diredtions for use to customers. He himself had used it 
from year’s end to year’s end without any trouble whatever. 
It would be particularly useful to professional men and 
private persons. 

The principle of the method of preparation consisted in 
dissolving a moderately powerful hygroscopic substance 
in any ordinary ink. After experimenting on all such 
substances known to him, he gave the preference to 
glycerin. Reduce, by evaporation, ten volumes of ink 
to six ; then add four volumes of glycerin. Or manufac¬ 
ture some ink of nearly double strength and add to any 
quantity of it nearly an equal volume of glycerin. 

NOTICES OF BOOKS. 

A Dictionary of Chemistry and the Allied Branches of 
Other Sciences. By Henry Watts, F.R.S., &c. Third 
Supplement. Part II. London : Longmans, Green, and 
Co. 

Only persons who, like ourselves, find it necessary to keep 
a constant watch on the progress of chemical science, can 
form any adequate idea of the more than Herculean labour 
which Mr. Watts has undertaken. The continual stream 
of discoveries—some of them of a very high order— 
necessitates not merely additions to, but modifications of, 
our previous knowledge in almost every department of 
chemistry. That the author suceeds in giving so full, fair, 
and accurate a survey of all this wealth of research, 
redounds highly to his credit, both for industry and 
discrimination. 

Among the most important articles, most of which are, 
of course, merely supplemental to what has been written 
on the same subjedts in former volumes, we may mention 
those on meteorites, naphthalen, phenol, phthaleines, 
nutrition and respiration of plants, resorcinol, &c. The 
treatise on thermodynamics almost deserves the rank of 
a monograph, and along with the sedtion on thermo¬ 
chemistry (under heat) will be of signal utility both to 
chemists and physicists. 

The behaviour of lead with water and the saline solution 
has been made the subjedt of many recent investigations, 
which are here carefully summed up. 

The article Light is copious and includes many interesting 
results in circular polarisation. Under “ Refradtion and 
Dispersion,” we find an anomaly in nomenclature which 
we should scarcely have expedted. The author uses 
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“ fuchsine ” as a trivial synonym for the tinctorial salts of 
rosaniline. We submit that this word is not English at 
all. It is incapable of being pronounced by any English¬ 
man unless he is acquainted with the German language, 
and like the now obsolete terms “ azaleine,” “ roseine,” 
&c., it is ambiguous. We find the same word several 
times repeated in the article on rosaniline, and in that on 
saffranine. 

The enumeration of meteoric stones which have been 
found and analysed lately, and many of which have been 
actually observed falling, is very full. 

In the valuable notice on isomerism, which is from the 
pen of Dr. H. E. Armstrong, one of the ablest and most 
successful of British chemists, the question is raised 
whether any two compounds, differing in physical 
characters, are precisely alike in their so-called chemical 
properties. “ The two tartaric acids, which probably re¬ 
semble each other more closely than any other two com¬ 
pounds with which we are aquainted, undergo fermentation, 
it is said, with different degrees of readiness, the dextro¬ 
rotatory acid disappearing first.” 

Reference is made to the synthetic preparation of 
glycerin. The process scarcely admits of industrial 
application, but if capable of sufficient simplification, it 
might become very important, now the ordinary source of 
glycerin—the manufacture of stearic acid—is declining in 
consequence of the growing disuse of candles. 

We find some interesting faCts on the so-called fish- 
guanos prepared in Norway and elsewhere from the refuse 
of the fisheries. Fish-guanos not free from fat are very 
slow in putrefying, and, consequently, we may presume, 
in giving up their valuable constituents to the soil. Treat¬ 
ment with sulphuric acid was also not found advantageous, 
as the acid even when added to the extent of 30 per cent, 
was chiefly taken up by the organic matter, and only about 
3’6o per cent of phophoric acid, out of a total of 13-89 per 
cent, was rendered soluble. Some authorities consider it 
most advantageous to feed cattle with the fish-guano and 
to use their excrements as manure. What might be the 
effeCt of such a diet upon the flesh, milk, &c., of the cattle, 
does not seem to have been examined. 

Concerning the value of the volume before us, comment 
is scarcely requisite. It is an integral part of a work 
of reference which no chemist can afford to dispense 
with. 

As far as we can learn, a very general wish has sprung 
up in chemical circles for a new edition of the whole of 
“ Watts’s Dictionary,” in which the supplements should be 
incorporated with the original volumes, and all more recent 
matter should be introduced under a new arrangement. 
Of the value of such an edition to chemists there can be 
but one opinion, and we have no doubt that it would be 
prized accordingly. Considering the number of persons 
now engaged in chemical studies, the publishers ought to 
receive ample support in an undertaking which may well 
be pronounced of national importance. 

Journal and Proceedings of the Royal Society of New South 
Wales, 1880. Vol. XIV. Edited by A. Liversidge, 
Sydney : Thomas Richards. London : 1'riibner and 
Co. 

The Royal Society of New South Wales has scarcely been 
as aCIive as might be wished. Of its sections, those for 
astronomy, meteorology, physics, mathematics, and 
mechanics; for chemistry and mineralogy; for geology 
and palaeontology ; for biology, and for geography and 
ethnology, did not meet at all during the past year. 

The Vice-President, Mr. G. Moore, F.L.S., in his able 
anniversary address, regrets that so few papers were read 
at the general meetings. 

Several interesting papers on chemical subjects have, 
however, been communicated to the Society. Mr. E. H. 
Rennie has read a paper on the acids of the native currant 
(Leptcmeria acida), which appear to be the malic, with 
probably a small quantity of citric, acid. 

Chemical News, 
Sept. 16,1881. 

Prof. Liversidge has made a careful examination of the 
alkaloid from piturie. The sample operated upon, was 
the product of a Solanaceous plant, Duboisia Hopwoodi, 
now named D. pituri. The author assigns to the alkaloid 
the formula CjaH^Nz. It is distinguished from coneine 
by its aqueous solution not turning turbid on heating nor 
on the addition of chlorine-water. It differs from aniline 
by not being coloured by chloride of lime ; it differs from 
picoline in specific gravity, from pyridine by its reaction 
with copper sulphate, and is distinguished from nicotine by 
its behaviour with platinic chloride, gold chloride, iodine, 
and mercuric chloride. 

Prof. Liversidge also communicates the analysis of water 
from a hot spring in New Britain; and of water from a 

hot spring at Savu Savu, Fiji Islands. 
Other papers by the same author are “ On Some New 

South Wales Minerals” and “Notes on Some Minerals 
from New Caledonia.” 

Mr. W. A. Dixon, F.C.S., of the Sydney Technical 
College, communicates a paper on “ Salt-bush and Native 
Fodder Plants of New South Wales.” In all of 
them, except the “old man” and the “cotton-bush,” 
the total digestible matter falls below that of European 
fodders. 

Mr. Dixon also read a paper on the “ Inorganic Con¬ 
stituents of the Coals of New South Wales.” 

From a paper on the “ Causation and Prevention of 
Insanity,” read before the Medical Section by F. Norton 
Manning, M.D., we quote this significant passage:—“I 
know no stronger evidence as to the evil done by over 
work at schools and competitive examinations than that 
of Dr. Andrew Clarke, who states that he has discovered 
temporary albuminuria in 10 per cent of the candidates 
sent to him for examination as to physical health after 
passing the Civil Service examination for India.” 

From certain passages in this Journal, we fear that the 
Australians labour under a delusion, from which the 
mother-country and America are just recovering, i e., the 
notion that they have no time for science. National 
prosperity, in these days, is not to be compassed by rule- 
of-thumb. 

CORRESPONDENCE. 

PREPARATION OF PURE NAPHTHALEN. 

To the Editor of the Chemical News. 

Sir,—Mr. Staveley, in the Chemical News, vol. xliv., 
p. 85, makes some remarks upon my communication on 
the above subject, to which I beg to reply briefly. 

Divested of its courteous garb, his objection comes to 
this, that my communication was unnecessary, inasmuch 
as it is the easiest thing in the world to make perfectly 
pure naphthalen, and everybody concerned knowsall about 
it. To this I oppose the following fact:—Last autumn I 
made a tour in England, Germany, and France, for the 
sole purpose of collecting information about the newest 
plant and processes for tar distilling, in connection with 
my forthcoming treatise on this subject. I found that 
several large tar distillers did not know how to make per¬ 
manently white naphthalen, and frankly confessed as 
much. Others certainly professed to know it, but treated 
it as a great scent. Those who really manufacture naph¬ 
thalen remaining permanently white in cakes (not merely 
in flakes !), wrapped themselves up in complete mystery. 
Hence, when I found I could fill up that gap from my own 
experiments, I believed that I could rendera slight service 
to technical chemistry by publishing my process, and to 
that opinion I adhere still, pace Mr. Staveley. It is all 
very well to say now in a general way that the use of 
Mn02, and other oxidising agents for the purpose of 
purifj ing tar products is known to most tar works chemists, 
at least in the laboratory; the faCt is that before my pub- 

Preparation of Pure Naphthalen. { 
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lication, Mn02) &c., was nowhere stated to effeCt a per¬ 
manent decolourisation of naphthalen, that I found this 
out for myself by reasoning and experiment, and that a 
large tar distiller, to whom I communicated my process, 
and who found it to answer on the large scale, recognised 
it to be a novelty worthy of remuneration. This also 
disposes of the objection that it is unfair to compare my 
samples with those prepared at the works. Neither was 
it incumbent upon me to say anything about hydraulic 
pressure in my short note ; that would have been un¬ 
necessary, as everybody knows all about it. 

As far as the cause of the pink discolouration is con¬ 
cerned, Mr. Staveley too generously credits me with having 
originated the supposition that aurin may be formed by 
the oxidation of a mixture of phenol and cresol. This 
reaction is known to everybody who has studied the 
chemistry of the coal-tar colours ; it is precisely analogous 
to the formation of rosaniline from aniline and toluidine. 
Zulkowsky has actually prepared aurin by that very reac¬ 
tion (Berlin Berichte, x., 1201 ; abstracted Journ. Cliem. 
Soc., 1877, ii., 888), and it has been carried out at Cologne 
on a manufacturing scale (Wagner's jfahresberichte, 1878, 
p. 1066). I hope Mr. Staveley is satisfied on this point 
now. 

Unfortunately the “ interesting observation ” made by 
Mr. Staveley, that lime hastens the development of a pink 
colour in the presence of air, is not quite new. Runge 
made it half a century ago, and was thereby led to the 
discovery of rosolic acid, and every other chemist who 
has worked on this subject has noticed it likewise. Only 
the explanation given by Mr. Staveley is novel, but not 
equally convincing to my mind ; for, if not the O but the 
C02 of the air causes the formation of the colouring- 
matters, the presence of lime, which absorbs the C02, 
ought to prevent, instead of assisting, that reaction. 

It is not very encouraging to those who are desirous of 
spreading a knowledge of technical chemistry, if they have 
to waste their time and the space of scientific periodicals 
in defending themselvesfortaking that liberty.—I am, &c.; 

G. Lunge. 
Zurich, August 22, 1881. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees oi temperature are Centigrade, unless otherwise 
expressed. 

Cotnptes Rendus Hebdomadaires des Seances, de VAcademie 
des Sciences. No. 3, July 18, 1881. 

Researches on Glycolic Ether and the Oxides of 
Ethylen.—M. Berthelot.—A thermo-chemical paper; the 
author has determined the evaporation-heat of glycolic 
ether as +6-i cals.; its solution-heat at 13° in 160 parts 
of water at -f 1-5 cals.; its formation-heat from its elements 
(C4, diamond, + H^-f 02) +177 cals. The heat developed 
by the transformation of ethylen into glycolic ether is 
+ 33 cals. 

Distribution of Energy in the Normal SpeCtrum. 
—M. Lengley.— According to the author’s investigations 
made with a novel instrument the energy is feeble in the 
ultra-violet, whilst the rapid increase towards the blue 
contrasts with the slow decrease towards the red. At the 
very place of the maximum ordinarily placed in this region 
there is in reality merely a point of inflection. The so- 
called curve of light coincides almost exactly with that of 
heat, instead of being totally distinct as hitherto believed. 
Hence the luminous effects of solar energy upon the 
retina are approximately proportional to those of heat upon 
the thermometer. 

Hydrosulphurous Acid. — M. Schutzenberger.— A 
reply to the communication of M. Bernthsen (Cotnptes 
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Rendus, July it, 1881). The author contends that the 
results of M. Bernthsen prove nothing against his formula. 

A Method of Amplifying the Displacements of the 
Plane of Polarisation of Light.—H. Becquerel.—Not 
suitable for abstraction. 

Speed of the Propagation of Ignition in Explosive 
Gaseous Mixtures.—MM. Mallard and Le Chatellier.— 
With mixtures of hydrogen and air the maximum speed is 
produced with a mixture containing about 10 per cent 
more hydrogen than the theoretical detonating mixture. 
When gases are heated their speed of propagation in¬ 
creases. The diameter of the tube has no notable influ¬ 
ence upon the speed, except it is very small. 

Splitting up and Enlargement of the Bands of the 
Rainbow.—C. Ritter.—If the drops of water are at a less 
distance than 170 metres, we ought, when looking at 
them with both eyes, to perceive two distinct bows or 
rings; these bows will have their maximum interval on 
their horizontal diameter, and the interval, in the form of 
a crescent which separates the inner violet of the one from 
the outer red of the other, will decrease progressively to 
the upper and lower points of intersection of the two rings. 
At the distance of ryo metres the two bows are in contact, 
violet against red, on the horizontal line. Beyond i'50 
metres the bows cross each other on their whole circum¬ 
ference, but without ever producing complete super¬ 
position. 

Action of Sulphur upon Certain Metallic Solutions- 
—MM. E. Filhol and Senderens.—If finely divided sulphur 
is mixed with a solution of lead sulphate and the mixture 
boiled, lead sulphide is deposited, and the sulphuric acid 
is set at liberty. The authors show that this result is to 
be foreseen according to the principles laid clown in the 
Traite de Mecanique Chimique of M. Berthelot. Silver 
carbonate, oxalate, nitrate, and acetate are also dec6m- 
posed in the same manner. Silver chloride has not been 
decomposed. Lead sulphate is decomposed very slowly, 
and the supernatant liquid is not acid. Copper sulphate, 
nitrate, and chloride have not been appreciably decom¬ 
posed. 

Separation and Determination of Alumina and the 
Ferric and Chromic Oxides.—A. Carnot.—Inserted in 
full. 

The Magnesia Industry.—T. Schloesing.—The author 
speaks in the first place of two distinct systems of dealing 
with fcecal matter: water-carriage in sewers and the 
separate collection of the excrements, and their conversion 
into portable manures. For this purpose the author re¬ 
commends an addition of phosphoric acid and magnesia, 
so as to form in combination with the ammonia of the 
urine,&c., an ammonium-magnesian phosphate. A plenti¬ 
ful supply of magnesia at a cheap rate is necessary. He 
shows the impracticability of obtaining magnesia on a 
commercial scale by precipitating its saline solutions with 
the milk of lime. He then refers to a process which he 
will describe on a future occasion. 

Experiments with Phenol, Ammonium, Phenate, 
&c., on Patients Suffering from Yellow Fever.—M. de 
Lacaille.—The author, a physician practising at Rio de 
Janeiro, has used phenol successfully in yellow fever. In 
one of the cases the “ black vomit ” had already set in. 

Revue Universelle des Mines, de la Metallurgie, &c., 
Tome 9, No. 2, March and April, 1881. 

Researchesonthe Chemical Stabilityof Explosives. 
—P. von Hess.—Not adapted for abstraction. 

Note on the Beds and the Working of Guano in 
the South of Peru.—E. G. Detienne.—The author 
remarks that the meridian circle of elevation passes by the 
Gallapagos Islands, Huancavelica, Monte Video, Sumatra, 
Japan, and the Aleutians. On this track mercury is every^ 
where associated with thermal waters, and sometime 

Chemical Notices from Foreign Sources. 
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gushes up alone. He considers that the production of 
guano has ceased long ago. The birds by which it was 
deposited have ceased to exist, and on this coast only 
nitrate of soda offers the prospedt of prolonged working on 
a large scale. 

The Mineral Wealth of Maxos, Paros, and the 
Cyclades.—M. Rosseel.—The products of these islands 
are emery, marble, argentiferous galena, calamine, sulphur, 
the yearly yield of which is about 1200 tons, mill stones 
and manganiferous haematite. 

New Process for the Volumetric Determination of 
Potassium.—L. L. de Koninck.—The potassium is 
thrown down, with the ordinary precautions, by platinum 
chloride; the K2PtCl6 is collected on a filter, washed in 
alcohol, and immediately dissolved in boiling water. The 
solution is reduced hot by magnesium. All the chlorine 
of the cbloro-platinate is obtained in the form of a soluble 
chloride, and a black precipitate of reduced platinum. At 
the same time the magnesium decomposes the water, 
yielding hydrated magnesia with an escape of hydrogen. 
When the reduction is complete the mixture is filtered, 
and in the neutral solution the chlorine is determined in 
the usual manner with a standard solution of silver nitrate, 
using potassium chromate as indicator. 

Journal fur Praktische Chemie. 
No. 11, 1881. 

The Compounds of the Mono- and Bi-basic Fatty 
Acids with Phenols (Second and Third Treatises).—M. 
Nencki and N. Sieber.—The authors describe the prepara¬ 
tion and properties of two colouring-matters, acet-fluore- 
sceine and resaceteine, the former of which is characterised 
by a fine green fluorescence. 

Anthology of Modern Chemical Utterances.—H. 
Kolbe.— Continued from No. g, and deserving careful 
attention. 

Two Spurious Inaugural Dissertations.—Detected 
and made known by H. Kolbe and E. von Meyer.— The 
two dissertations are verbatim piracies. The offenders 
are not known in England, and the publication of their 
names would therefore be useless. 

Les Motides, Revue Hebdomadaire des Sciences. 
No. 1, May 5, 1881. 

Action of Ammonia upon Isatin.—Dr. E. von 
Sommaruga.—Isatin contains at least one hydroxyl group. 
Diamide, a derivative of isatin, gives rise to ammonia 
under the action of alkalies, even if dilute, which causes 
us to suppose the presence of a group of amide in the di¬ 
amide, and of a hydroxyl group in the isatin. 

N ew Hydrocarbon.—J. Kachler and F. V. Spiher.— 
This compound is hydrocamphen. It is obtained by the 
substitution of hydrogen for chlorine in the compounds 
C10H17CI. 

Oxidation of Quinine.—Quinine, in place of cinchonic 
acid, yields a new nitrogenous compound, quinic acid, of 
a light yellow colour, slightly soluble in water, even at 
ioo°. Its salts crystallise readily, and are characterised 
by an odour like that of coumarine, which they give off if 
heated. 

No. 2, May 2, 1881. 

This issue contains no chemical matter save what is 
extracted from other journals. 

MISCELLANEOUS. 

Hot-air Engines.-—At the Royal Manchester and Liver¬ 
pool Agricultural Society’s show, held at Blackburn, 
September 1, 2, and 3, Messrs. W. H. Bailey and Co., of 
the Albion Works, Salford, exhibited their slow-combustion 
hot-air engine, for which they obtained the first class 
silver medal for its excellence and superiority. 

British Association for the Advancement of Science. 
—The Jubilee Meeting at York, both as regards the 
number of members and associates attending and the im¬ 
portance of the papers read, has admittedly been a great 
success. In 1879 at Sheffield the total was 1404, and at 
Swansea last year 915, but this year the number has risen 
to 2533, which includes 22 foreign members, 510 ladies, 
and 1173 associates. The following is the synopsis of 
grants of money appropriated to scientific purposes by the 
general committee:—The Council, Exploration of 
Mountain District of Eastern Equatorial Africa, ,£Too. 
Mathematics and Physics—Mr. G. H. Darwin, Lunar Dis¬ 
turbance of Gravity, ^15 ; Dr. A. Schuster, Meteoric Dust, 
£20; Professor Sylvester, Fundamental Invariants (partly 
renewed), ^30; Mr. R. H. Scott, Synoptic Charts of the 
Indian Ocean, ^50 ; Professor G. C. Foster, Standards 
for use in Eledtrical Measurements (partly renewed), £roo. 
Chemistry—Professor Dewar, Present state of Knowledge 
of Spedfrum Analysis, ^5 ; Professor Balfour Stewart, 
Calibration of Mercurial Thermometers, ^20; Professor 
Roscoe, Wave-lengths Tables of Spedtra of Elements, £50; 
Dr. Hugo Muller, Chemical Nomenclature, £10 ; Professor 
Odling, Photographing the Ultra-Violet Spark Spedtra, £25. 
Geology—Dr. J. Evans, Record of the Progress of Geology, 
;£ioo ; Professor Ramsay, Earthquake Phenomena of 
Japan, £25 ; Dr. H. C. Sorby, Conditions of Conversion 
of Sedimentary Materials into Metamorphic Rocks, ;£io; 
Professor W. C. Williamson, Fossil Plants of Halifax, 
£15 ; Professor A. C. Ramsay, Geological Map of Europe, 
£25; Professor E.Hull, Circulation of Underground Waters, 
^15; Professor W. C. Williamson, Tertiary Flora asso¬ 
ciated with the Basalts of the North of Ireland, ^20; Dr. 
Sorby, British Fossil Polyzoa, ^"io; Professor Leith- 
Adams, Carboniferous Limestone Caves in South Ireland, 
£10; Professor Green, Exploration of Reygill Fissure, 
£20. Biology—Mr. F. M. Balfour, Table at the Zoologi¬ 
cal Station at Naples, £80 ; Dr. Burdon Sanderson, Al- 
bumenoid Substances of Serum, £10; Dr. Pye-Smith, 
Influence of Bodily Exercise on the Elimination of Nitro- 
gen, £50; Dr. M. Foster, Zoological Station in Scotland, 
^40; Mr. J. Cordeaux, Migration of Birds, £15 ; Lieut.- 
Colonel Godwin-Austen, Natural History of Socotra, ^100 ; 
Mr. Thiselton-Dyer, Natural HistoryofTimorLaut,^,ioo; 
Mr. Stainton, Record of Zoological Literature, ;£ioo; 
Professor Flowers, Photographs of Typical Races, ;£io. 
Statistics—W. F. Galton, Anthropometry, £50—^1280. 
The meeting in 1882 will be held at Southampton under 
the presidency of Dr. C. W. Siemens, and Oxford has been 
seledted for the Association’s meeting in 1883. 

NOTES AND QUERIES. 

*+* Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the means 
of transmitting merely private information, or such trade notices 
as should legitimately come in the advertising columns. 

White Naphthalen.—J. W. T. can procure commercial “white 
naphthalen,” in any quantity, at a price of about £10 per ton, and a 
sample can be had if he will forward his address.—B. 

TO CORRESPONDENTS. 

Sutton.—No process is known which will suityour requirements. 

NOTICE. 

The STUDENTS’ NUMBER of the Chemical News, 

will be published on Friday, September 23rd. Gentlemen 
holding official positions in the Universities, Colleges, 
Medical Schools, &c., of the United Kingdom, where 
Chemistry and Physical Science form a part of the 
education, who have not yet forwarded the necessary 
information to our Office for publication in that 
Number, will confer a favour by sending it with the 
least possible delay. 
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ADDRESS TO STUDENTS. 

Now our colleges and scientific schools are resuming 
their duties, we feel called upon again to make a few 
remarks for the special consideration of the student. 
We would above all ask him what is his especial 
objeft in seeking an acquaintance with chemical 
science ? He may regard it as a subject of which in 
these days no man of culture can well afford to be 
entirely ignorant, and with this view he may seek to 
gain a clear and accurate, though of course summary, 
knowledge of its leading fadts, of the thories in which 
they are embodied, and of their practical applica¬ 
tions. Such a knowledge of principles he will find 
of great value in almost every capacity or station of 
life, and we bid him therefore go on and prosper. 

A second student may carry the same idea some¬ 
what further. Wishing to acquire a thorough men¬ 
tal training, he may devote a portion of his time to 
chemistry, not so much for the especial value of the 
fadts or the laws which it teaches as for the disci¬ 
pline it conveys. We know that the advocates of an 
exclusively classical and mathematical education 
admitted that the value of their favourite studies lay 
less in doctrine than in method. But chemistry, if 
rightly studied, gives a kind of mental training 
which classics and mathematics cannot impart. It 
teaches the art of minute and accurate observation ; 
it fixes the mind upon facts rather than upon words ; 
it instructs us in the experimental examination of 
Nature. To all who view chemical science in this 
light, as one of the most important agents in intel¬ 
lectual culture, we would address a word of encourage¬ 
ment. If they persevere they will assuredly never 
regret the hours they have spent in the laboratory. 
It must be distinctly understood, however, that we 
refer hereto actual work. No book studies, no paper 
training, will convey the arts of observing and expe¬ 
rimenting. 

We come now to the noblest type of the student. 
There are men, unhappily too few, endowed with ex¬ 
ceptional mental powers, and with a natural love for 
science quite irrespective of any outward results in 
the shape of emoluments or honours. If such per¬ 
sons are willing to devote their lives to discovery, 
and possessing a competence are not liable to have 
their time wasted by the exigencies of a profession 
or business, they may find in the pursuit of chemis¬ 
try a field for their talents, not merely fruitful but 
inexhaustible. It is not merely for the honour but 
for the aCtual benefit of this country, and of the 
whole human race, that we wish this class of stu¬ 
dents to be multiplied. To all who combine the 
various qualifications needful, we would say : give 
your lives to research ! 

We come now to students who enter the laboratory 
with a professional or practical intention, having an 
eye mainly to the aCtual or possible applications of 
chemical science. Of such there are two distinct 
classes. There are many who look forward to em¬ 
ployment in some of the many arts and manufactures 
which are more or less exclusively based upon che- 
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mical principles, such as metallurgy, glass-making, 
dyeing, tissue-printing, colour-making, bleaching, 
the manufacture of alkali, &c. For all such a scien¬ 
tific knowledge of chemistry is essential as a founda¬ 
tion. The day is over when a bundle of receipts and 
the possession of a few trade secrets could make 
either a master, a manager, or a foreman equal to 
the duties required of him. Before we can rationally 
teach applications we must lay down principles. 
Otherwise our knowledge will be mere empiricism, 
very good, doubtless, under some particular set of 
circumstances, but utterly useless the moment any 
new and unexpected contingency arises. 

But there is another class of students who start 
with a practical aim whom we must bid pause and 
refleCt. We refer to those who, without being pros- 
peCtively connected with any of the chemical indus¬ 
tries, would follow chemistry as a profession, and 
become “ analytical and consulting chemists.” We 
would warn such students that this profession is 
over-crowded and ill-remunerated, and that to its 
most distinguished and successful members it brings 
nothing like the rewards which fall to the lot of the 
lawyer, the engineer, or even of the medical practi¬ 
tioner. We would therefore bid all students of this 
class to consider whether they possess the necessary 
qualifications, bodily as well as mental, and whether 
they have the means for their support during the 
years which must pass before they can acquire a 
connection. In any case we would advise such, after 
the completion of their college course to seek a 
practical acquaintance with some of the chemical 
arts. Some eminent authorities, indeed, would in¬ 
vert the arrangement, and advise a young man to 
work for two or three years—e.g., in the dye-house— 
before beginning his college training. 

There is, last in rank and value, but certainly not 
least in numbers, s class of students who care 
nothing for chemistry as a mental discipline—who 
would not if they could, and could not if they would, 
devote themselves to research, and who have just as 
little sympathy or connection with the chemical arts. 
The objeCt of these worthies is to pass some examin¬ 
ation. Chemistry is one of the subjects to be “ got 
up,” and is of course regarded as a necessary evil, 
or in the language of the class in question, as an 
“ awful bore.” What can we say to such ? We 
can give them neither advice nor encouragement, 
and can only regret the institutions which render 
them possible. 

UNIVERSITIES AND COLLEGES. 

UNIVERSITY OF LONDON. 

Candidates for any Degree granted by this University 
are required to have passed the Matriculation Examina¬ 
tion, to which no candidate is admitted unless he has 
produced a certificate showing that he has completed his 
sixteenth year. 

The Fee for this examination is £2. 
The Examination will be held on Monday, January 

gth, 1882. It is conducted by means of Printed Papers ; 
but the Examiners are not precluded from putting, for the 
purpose of ascertaining the competence of the Candidates 
to pass, viva voce questions to any Candidate in the sub¬ 
jects in which they are appointed to examine. 

Candidates are not approved by the Examiners unless 
they have shown a competent knowledge in each of the 
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following subjects:—Latin. Any two of the following ' 
Languages Greek, French, German, and either Sanskrit 
or Arabic. The English Language, English History, 
and Modern Geography. Mathematics. Natural Philo¬ 
sophy. Chemistry. 

The Papers in Latin and Greek will contain passages 
to be translated into English, with questions in Grammar 
and History and Geography arising out of the subjeds 
of the books selected. Short and easy passages will 
also be set for translation from other books not so selected. 
A separate paper will be set containing questions in Latin 
Grammar, with simple and easy sentences of English to 
be translated into Latin. 

Candidates may substitute German for Greek. 
The papers in French and German will contain pas¬ 

sages for translation into English, and questions in Gram¬ 
mar, limited !o the Accidence. The paper in Sanskrit or 
Arabic will contain passages for translation into English, 
and questions in Grammar. 

The examination in the English Language, English 
History, and Modern Geography includes Orthography; 
Writing from Dictation ; the Grammatical Structure of 
the Language. History of England to the end of the 
Seventeenth Century, with questions in modern Geography. 

That in Mathematics includes the ordinary Rules of 
Arithmetic; Vulgar and Decimal Fradions; Extradion 
of the Square Root. Addition, Subtraction, Multipli¬ 
cation, and Division of Algebraical Quantities ; Proportion ; 
Arithmetical and Geometrical Progression ; Simple 
Equations. The First Four Books of Euclid, or the sub¬ 
jects thereof. 

The Questions in Natural Philosophy are of a stridly 
elementary charader ; they include Alechanics, Hydro¬ 
statics, Hydraulics, Pneumatics, Optics, and Heat. 

The Examination in Chemistry is—Chemistry of the 
Nor.-metallic Elements ; including their compounds— 
their chief physical and chemical charaders—their pre¬ 
paration—and their charaderistic tests. 

A Pass Certificate, signed by the Registrar, will be 
delivered to each Candidate who applies for it, after the 
Report of the Examiners has been approved by the Senate. 

If in the opinion of the Examiners any Candidates in 
the Honours Division of not more than Twenty years of 
a^e at the commencement of the Examination possess 
sufficient merit, the first among such Candidates will 
receive an Exhibition of thirty pounds per annum for 
the next two years ; the second among such Candidates 
will receive an Exhibition of twenty pounds per annum for 
the next two years ; and the third will receive an Exhibi¬ 
tion of fifteen pounds per annum for the next two years ; 
such exhibitions are payable in quarterly instalments, 
provided that on receiving each instalment the.Exhibi- 
tioner declares his intention of presenting himself either 
at the two Examination^ for B.A.,or at the two Examina¬ 
tions for B.Sc., or at the First LL.B. Examination, or at 
the Preliminary Scientific and First M.B. Examinations, 
within three academical years* from the time of his 
passing the Matriculation Examination. 

Under the same circumstances, the fourth among such 
Candidates will receive a prize to the value of ten 
pounds in books, philosophical instruments, or money ; 
and the fifth and sixth will each receive a prize to the 
value of five pounds in books, philosophical instruments, 

or money. 
Any Candidate who may obtain a place in the Honours 

Division at the Matriculation Examination in January is 

* By the term “ Academical Year ” is ordinarily meant the period 
intervening between any Examination and an Examination of a 
higher grade in the following year ; which period may be either 
more or less than a Calendar year. Thus the interval between the 
First Examinations in Arts, Science, and Medicine, and the Second 
Examinations of the next year in those Faculties respectively, is 
about sixteen months, whilst the interval between the Second B.A. 
Examinadon and the M.A. Examination of the nex tyear, or between 
the Second B.Sc. Examination and the D.Sc. Examination of the 
next year, is less than eight months. Nevertheless, each of these 
ntervals is counted as an “ Academical Year.’ 

admissible to the First B.A. or to the First B.Sc. Ex¬ 
amination in the following July. 

First B.Sc. Examination. 

The First B.Sc. Examination will be held in July, 1882. 
No Candidate (with the exception of such as have 

obtained Honours at the Matriculation Examination in 
the preceding January) is admitted to this Examination 
within one academical year of the time of his passing the 
Matriculation Examination. 

The Fee for this Examination is £5. 
The Examination embraces the following subjects:— 

Pure and Mixed Mathematics, Inorganic Chemistry, Ex¬ 
perimental Physics, and General Biology’. 

Examination for Honours. 

Any Candidate who has passed the First B.Sc. Exam¬ 
ination in all its subjects may be examined at the Honours 
Examination next following the First B.Sc. Examination 
at which he has passed for Honours in (1) Mathematics, 
(2) Experimental Physics, (3) Chemistry, (4) Botany, and 
(5) Zoology ; unless he has previously obtained the Exhi¬ 
bition in Pure and Mixed Mathematics at the First B.A. 
Examination, in which case he will not be admissible to 
the Examination for Honours in that subjedt; or unless 
he has previously obtained an Exhibition at the Prelimi¬ 
nary’ Scientific (M.B.) Examination in either of the 
subjects which are common to it with the first B.Sc. 
Examination, in which case he will not be admissible to 
the Examination for Honours in that subjedt. 

Candidates for Honours in Chemistry will be examined 
in Inorganic Chemistry’, treated more fully than in the 
Pass Examination. In addition, they will be examined 
pradtically in Simple Qualitative Analysis. This Ex¬ 
amination, which will consist of six hours’ examination 
by printed papers and of six hours’ pradtical work, will 
take place on Thursday and Friday (with Saturday if 
necessary’) in the same week with the Examination for 
Honours in Mathematics, commencing on each day at 
10 a.m. 

In the Examination for Honours, the Candidate, not 
being more than 22 years of age at the commencement of 
the Pass Examination, who most distinguishes himself in 
Mathematics, will receive an Exhibition of ^40per annum 
for the next two years. 

Second B.Sc. Examination. 

The Second B.Sc. Examination will be held in Odlober, 
1882. 

Candidates for this Examination are required to have 
passed the First B.Sc. Examination at least one academ¬ 
ical year previously. 

The Fee for this Examination is £5. 
The regulations are framed with the view of allowing 

the candidate to seledt any three of the following nine 
subjedts :— 

1. Pure Mathematics. 
2. Mixed Mathematics. 
3. Experimental Physics. 
4. Chemistry’. 
5. Botany’, including Vegetable Physiology. 
6. Zoology. 
7. Animal Physiology’. 
8. Physical Geography and Geology. 
9. Mental and Moral Science. 

Examination for Honours. 

Any Candidate who has passed the Second B.Sc. Exam¬ 
ination, and has not previously passed the Second B.A. 
Examination, may be examined at the Honours Examina¬ 
tion next following the Second B.Sc. Examination at 
which he has passed, for Honours in (1) Mathematics, 
(2) Mental and Moral Science, (3) Experimental Physics, 
(4) Chemistry’, (5) Botany, (6) Zoology, (7) Physiology, 
(8) Physical Geography and Geology ; provided that he 
shall have gone through the Pass Examination in the 
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corresponding subject or subjects immediately before. 
And any Bachelor of Arts who has passed the Second 
B.Sc. Examination may under the same conditions be 
examined for Honours in one or more of the above men¬ 
tioned subjects, unless he have previously obtained a 
Scholarship at the Second B.A. Examination in either of 
the first tw'o of those subjects, in which case he shall not 
be admissible to the Examination for Honours in that 
subjedt:. 

The examination for Honours in Chemistry will take 
place on Monday and Tuesday in the week following the 
Examination for Honours in Mathematics ;on Monday by 
printed papers (chiefly on Organic Chemistry), and on 
Tuesday by practical exercises in Simple Qualitative ar.d 
Quantitative Analysis. 

The candidate, being not more than 23 years of age, j 
who most distinguishes himself in Chemistry, will receive 
£50 per annum for the next two years, with the style of 
University Scholar. 

Doctor of Science. 

The examination for the Degree of Doctor of Science j 
takes place annually within the first twenty-one days of 
June, and the examination in each branch occupies four 
days. _ _ ! 

No candidate is admitted to the examination for the 
Degree of D.Sc. until after the expiration of two Aca- 1 
d-tnical Years from the time of his obtaining the Degree 
of B.Sc. in this University, unless he shall have passed 
the Second B.Sc. Examination in the First Division at j 
least two Academical years subsequently to having passed 
the first B.Sc. Examination, in which case he shall be 
admitted to the examination for the Degree of Doctor of 
Science at the expiration of one Academical Year from the 
time of obtaining his B.Sc. Degree. 

The Fee for this Examination is £10. 
Ever}' candidate for the degree of D.Sc is examined ir. j 

some one or more of the various branches of Physical,1 
Biological, Geological and Palaeontological, or Menta 
Science, to be selected by himself; and no can¬ 
didate is approved by the examiners unless he has 
shown a thorough practical knowledge of the principal 
subjedt and a general acquaintance with the subsidiary 
subjedt or subjedts, specified as belonging to the branch 
so seledted. He is expected to be so fully conversant with 
the principal subjedt he may select as to be able to go 
through any examinational test (whether theoretical or 
practical) of his acquirements in it that can be fairly' 
applied. Candidates, when giving notice, must specify' 
the branch or branches in which they desire to be ex¬ 
amined. 

Branch IV. of Physical Science. 

Inorganic Chemistry. 

Principal Subjedt—Inorganic Chemistry. 
Subsidiary Subjedts—Either Organic Chemistry ; or 

Mineralogy, Crystallography’, and Chemical Technology 
in its relations to Inorganic Chemistry’. 

Branch V., Organic Chemistry. 

Principal Subject-—Organic Chemistry’. 
Subsidiary Subjedts—Either Inorganic Chemistry; or 

Chemical Technology’ in its relations to Organic Che¬ 
mistry7, and the Chemistry of Animal and Vegetable Life. 

Preliminary7 Scientific (M.B.) Examination. 

This examination will be held in July, 1S82.- 
No Candidate is admitted to this examination until he 

has completed his seventeenth year, and has either passed 
the Matriculation Examination* or taken a Degree in Arts 
in one of the Universities of Sydney, Melbourne, Calcutta, 

or Madras (provided that Latin was one of the subjedts in 
which he passed). The fee for this examination is five 
pounds. 

Candidates for the degree of M.B. are slrongly recom¬ 
mended by the Senate to pass the Preliminary Scientific 
Examination before commencing their regular medical 
studies ; and to devote a preliminary year to preparation 
for it according to the following programme :—Winter 
Session : Experimental Physics ; Chemistry (especially 
Inorganic) ; Zoology7. Summer Session : Practical Che¬ 
mistry (Inorganic) ; Botany7. 

Any7 candidate who has passed the Preliminary Scien¬ 
tific (M.B.) Examination, may7 be examined at the Honours 
Examination next following the Preliminary Scientific 
Examination at which he has passed, unless he has pre¬ 
viously obtained an Exhibition in any’ one of the subjedts 
at the First B.Sc. Examination, in which case he is not 
admissible to the Examination for Honours in that 
subject. 

Candidates for Honours in Chemistry7 are examined in 
Inorganic Chemistry, treated more fully than in the Pass 
Examination. In addition they are examined practically7 
in Simple Qualitative Analysis. 

Examination in Subjects relating to Public Health. 

A Special Examination will be held in December in 
subjedts relating to public health. 

No candidate is admitted to this Examination unless he 
has passed the Second Examination for the Degree of 
Bachelor of Medicine in this University at least one year 
previously; nor unless he shall have given notice of his 
intention to the Registrar at least two calendar months 
before the commencement of the Examination. 

The Fee for this Examination is £~,. 
Candidates are examined in the following subjedts :— 
Chemistry and Microscopy, in relation to the examina¬ 

tion of Air, Water, and Food. 
Meteorology and Geology, as far as they bear on the 

duties of Health Officers, viz.:—General knowledge of 
Meteorological Conditions; Reading and Correction of 
Instruments. General knowledge of Rocks; their Con¬ 
formation and Chemical Composition, and their relation 
to underground Water, and to drainage and sources of 
Water-supply7. 

Physics and Sanitary Apparatus.—The laws of Heat 
Mechanics, Pneumatics. Hydrostatics, and Hydraulics, in 
relation (.'or sanitary purposes) to the construction of 
Dwellings, and to the principles of Warming, A entilation, 
Drainage, and Water-supply, and to forms of apparatus 
for these ar.d ether sanitary uses. And the reading of 
Plans, Sedtions, Scales, &c., in regard to sanitary construc¬ 
tions and appliances. 

Vital Statistics, in reference to the methods employed 
for determining the Health of a Community ; Birth-rate ; 
Death-rate; Disease-rate; Life-Tables; Duration of and 
Expectancy of Life. Present amount of Mortality7, and its 
causes, in different Communities. Practical statistics of 
Armies, Navies, Civil Piofessions, Asylums, Hospitals, 
Dispensaries, Lying-in Establishments, Prisons, In-docr 
and Out-door Paupers, Friendly Societies, Sick-Clubs, 
Medical and Surgical Practice, Towns. 

Hygiene, including the Causation and Prevention of 

Disease. 
Sanitary Lazo, as far as it relates to the duties of Officer 

of Health". A knowledge of the powers given under the 
various Sanitary Adts, as defined in the Instructions issued 
by the Local Government Board, and ot the methods of 
procedure in special cases. 

The Examination, which is both written and practical, 
extends over four days. 

* Candidates who pass in all the subjedts of the Preliminary Scien¬ 
tific (M.B.) Examination, and also pass at the same time in the Pure 
Mathematics of the First B Sc. Examination, or who have previously 
passed the First B.A. Examination, are admissible to the Second 
B Sc. Examination.—One Fee of £5, paid on entering for the Pre¬ 
liminary Scientific Examination, aamits a Candidate to the First 
B.Sc. Mathematics also,f/ taken at the same time. 

Gilchrist Scholarships. 

1. A Scholarship of the value of Fifty Pounds per annum, 
and tenable for three years, is annually7 awarded to the 

j Candidate from the Royal Medical College, Epsom, who 
i at the June Matriculation Examination stands highest 
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among the Candidates approved by the Head Master of 
that Institution, and who passes either in the Honours 
List or in the First Division ; on condition of his prose¬ 
cuting his studies during the tenure of his Scholarship 
with a view to Graduation in one of the Faculties of 
the University of London.—Particulars may be obtained 
on application to the Secretary of the Royal Medical 
College, 37, Soho Square, W. 

2. A similar amount is annually offered to Candidates 
intending to pursue, at Owens College, Manchester, their 
studies for Graduation in one of the Faculties of the 
University of London; a single Scholarship of Fifty 
Pounds per annum for three years being awarded to the 
highest of those Candidates at the June Matriculation 
Examination who shall have been previously approved by 
the Principal of Owens College, provided that he pass in 
the Honours Division ; or, in case no Candidate should 
so pass, two Scholarships, each of Twenty-five Pounds 
per annum, being awarded to the two Candidates as afore¬ 
said who shall stand highest in the First Division.—Parti¬ 
culars may be obtained on application to the Principal of 
Owens College, Manchester. 

Particulars of the Colonial and Indian Scholarships 
may be obtained on application to the Secretary of the 
Gilchrist Educational Trust, 4, Broad Sanduary, West¬ 

minster, S.W. 

SCIENCE AND ART DEPARTMENT OF THE 

COMMITTEE OF COUNCIL ON EDUCATION, 

SOUTH KENSINGTON. 

A sum of money is voted annually by Parliament for 
scientific instrudtion in the United Kingdom. The objed 
of the grant is to promote instrudion in Science, 
especially among the industrial classes, by affording a 
limited and partial aid cr stimulus towards the founding 
and maintenance of Science schools. 

In order to place a science school in connedion 
with the Science and Att Department, an approved com¬ 
mittee, consisting of at least five well known and respon¬ 
sible persons, must be formed. 

The following are the sciences towards instrudion in 
which aid is given by the Science and Art Department:— 
Pradical, Plane, and Solid Geometry; Machine Con- 
strudion and Drawing; Building Construdion ; Naval 
Architedureand Drawing; Pure Mathematics ; Theoretical 
Mechanics; Applied Mechanics; Sound, Light, and 
Heat; Magnetism and Eledricity ; Inorganic Chemistry; 
Organic Chemistry; Geology; Mineralogy; Animal Physio¬ 
logy; Elementary Botany; Biology, including Animal and 
Vegetable Morphology and Physiology; Principles of 
Mining; Metallurgy; Navigation; Nautical Astronomy; 
Steam ; Physiography ; Principles of Agriculture. 

The aid is given in the form of—1. Public examinations 
in which Queen’s Prizes are awarded, held at all places, 
complying with certain conditions ; 2. Payments on the re¬ 
sults of examination and on attendance; 3. Scholarships 
and Exhibitions; 4. Building grants; 5. Grants towards 
the purchase of apparatus, &c. ; 6. Supplementary 
grants in certain subjeds, and special aid to teachers and 

students. 
The examinations are held about the month of May 

under the superintendence of the local committees and 
local officers. The examination papers are prepared by 
the professional examiners in London, and the examination 
in each subjed is held simultaneously over the whole 

kingdom. 
A packet of examination papers is sent to a specially 

appointed custodian, and the superintendents of the 
examination open it in the presence of the candidates. 
The superintendents are responsible that no unfair means 
of any description are used in working the papers, and that 
the rules of the Department are stridly complied with. 

The subjeds are divided into three stages, and a sepa¬ 
rate set of questions is set in each. In each stage—Ele¬ 
mentary, Advanced, and Honours—there are two grades 

of success, xst and 2nd Class. The Elementary and 
Advanced stages are for the ordinary Science Schools. 
The Honours examination is of a very advanced charader. 

Any person however taught may sit at any one of these 
examinations. 

Queen’s prizes, consisting of books or instruments, 
are given to all candidates who are successful in ob¬ 
taining a first class in either the elementary or the advanced 
stage, and Bronze Medals to those who obtain a first class 
in Honours. 

Payments are made on the results of the May examination 
on account of the instrudion of students of the industrial 
classes, or of their children. The payments are—£2 for a 
first class, and £1 for a second class, in the elementary 
and in the advanced stage, and £2 and £4 for a second 
or first class respedively in honours. Extra payments are 
made for attendance in Organised Science Schools. 
Special payments are also made for pradical Chemistry. 
The teacher must have given at least28 lessons to the class 
and each student must have received 20 lessons at least. 

There are also two forms of scholarship in connedion 
with elementary schools. 

a. In the Elementary School Scholarship £5 are granted 
to the managers of any elementary school for the support 
of a deserving pupil seleded by competition, if they 
undertake to support him for a year and subscribe ^5 for 
that purpose. The payment of £5 by the Science and 
Art Department is conditional on the scholar passing in 
some branch of science at the next May examination. 

b. In the Science and Art Scholarship, which is of a 
more advanced charader, a similar contribution of £5 is 
required on the part of the locality, and a grant of ^10 is 
made by the Department towards the maintenance, for 
one year, of the most successful pupil or pupils in ele¬ 
mentary schools who have passed certain examinations 
in science and in drawing. 

In the first case the scholar must be from twelve to 
sixteen, and in the latter from twelve to seventeen years 
of age. One scholarship is allowed per 100 pupils in the 
school. Thus a school with 50 pupils may have one 
scholarship, a school with 150 pupils two scholarships. 

There are also two forms of Exhibitions. These are:— 
a. Local Exhibitions to enable students to complete 

their education *at some college or school where scientific 
instrudion of an advanced charader may be obtained. 
Grants of ^25 per annum, for one, two, or three years 
are made for this purpose when the locality raises a like 
sum by voluntary subscriptions. And if the student 
attend a State School, such as the Royal School of Mines 
in London, the Royal College of Chemistry in London, 
or Royal College of Science in Ireland, the fees are 
remitted. The exhibition must be awarded in competition. 

b. Royal Exhibitions of the value of £50 per annum 
tenable for three years, to the Royal School of Mines, 
London, and the Royal College of Science, Dublin, are 
given in competition at the May examinations. Six are 
awarded each year—three to each institution. The ex¬ 
hibitions entitle the holder to free admissions to all the 
Ledures, and to the Chemical and Metallurgical Labora¬ 
tories at those two institutions. 

The competition for the Whitworth Scholarships, 
tenable for three years, is also in part determined by the 
results of the May examinations. 

A grant in aid of a new building, or for the adaptation 
of an existing building, for a School of Science may be 
made at a rate not exceeding 2s. 6d. per square foot of 
internal area, up to a maximum of £500 for any one 
school, provided that certain conditions are complied with 
and that the school be built under the Public Libraries 
and Museums Ad, or be built in connedion with a School 
of Art, aided by a Department building grant. 

A grant towards the purchase of fittings, apparatus, 
diagrams, &c., of 50 per cent of the cost of them is made 
to Science Schools. 

Special extra grants in the form of capitation payments 
are made in fully organised Science Schools. 
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UNIVERSITY OF OXFORD. 

Waynflete Professor of Chemistry.— W. Odling, M.A., 
F.R.S. 

Professor of Mineralogy.—N. S. Maskelyne, M.A., 
F.R.S. 

Every Student must reside in one or other of the Col¬ 
leges or Halls, or in licensed lodgings, for a period of three 
years, passing at least two examinations in Arts, and one 
in either Mathematics, Natural Science, Law, Modern 
History, or Theology, when, if he obtain a first, second, 
or third class, he can take his B.A. Degree; if he do not 
gain such honour he has to pass a third examination in 
Literis Humanioribus. 

The fee for students working in the Laboratory for 
three days in the week during the Term is £3 ; for 
students working every day, £5. 

Scholarships of about the value of £75 are obtainable 
at Christ Church, Magdalen, and other colleges, by com¬ 
petitive examination in Natural Science. 

More detailed information may be obtained from the 
University Calendar; from the professors; from E. Chap¬ 
man, Esq., M.A., Frewin Hall; and from the Sub- 
Librarian in the Radcliffe Library or the Museum. 

UNIVERSITY OF CAMBRIDGE. 

Professor of Chemistry»—G. D. Liveing, M.A., F.R S. 
Jacksonian Professor of Natural and Experimental Phi¬ 

losophy.—J. Dewas, M.A., F.R.S. 
Demonstrators.—J. W. Hicks, M.A., W. J, Sell, B.A., 

and H. ). H. Fenton, B.A. 

The Student must enter at one of the Colleges, or as a 
Non-collegiate Student, and keep terms for three years by 
residence in the University. He must pass the previous 
examination in Classics and Mathematics, which may be 
done in the first or second term of residence, or, through 
the Oxford and Cambridge Schools Examination Board, 
or through the Senior Local Examinations, before 
commencing residence. He may then proceed to take 
a Degree in Arts, either continuing mathematical and 
classical study, and passing the ordinary examinations for 
B.A., or going out in one of the Honour Triposes. 

The scholarships, ranging in value*from £20 to £So 
a year, are chiefly given for mathematical and classical 
proficiency. Scholarships are given for Natural Science 
in Trinity, St. John’s, St. Peter’s, Clare, Christ’s, Sidney, 
Pembroke, Caius, and Downing Colleges; the examina¬ 
tions being at Easter, and in June and October. 

The Chemical Laboratory of the University is open 
daily for the use of the Students. The Demonstrators 
nteatddaily to give instructions. 

Non-collegiate Students are allowed to attend certain 
of the College Lectures and all the Professors’ Lectures, 
and have the same University status and privileges as the 
other Students. They are under the superintendence of 
the Rev. R. B. Somerset, Orford House, Cambridge, from 
whom further information may be obtained. 

The following are the Lectures on Chemistry for 
the ensuing Academical Year : - 

Michaelmas Term, 1881. 

General Course, by the Professor of Chemistry, on 
Tuesdays, Thursdays, and Saturdays, at 12 noon. Begin 
OCt. 13. 

Physical Chemistry, by the Jacksonian Professor, on 
Mondays, Wednesdays, and Fridays, at 12 noon. Begin 
Odt. 14. 

Organic Chemistry, by Mr. Main, at St. John’s College, 
on Tuesdays, Thursdays, and Saturdays, at ti a.m. 
Begin Odt. 15. 

Metals, by Mr. Pattison Muir, Caius College, Monday, 
Wednesday, and Frida}', at 10 a.m. Begin Odt. 14. 

General Principles of Chemistry, by Mr. Pattison Muir, 
Caius College, Tuesdays, Thursdays, and Sa'urdays, af 
10 a.m. Begin Odt. 17. 
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Catechetical Lectures, by Mr. Lewis, at Downing Col¬ 
lege, on Mondays, Wednesdays, and Fridays, at 10 a.m. 
Begin Odt. 14. 

Spectroscopic Analysis, by the Professor of Chemistry, 
on Tuesdays, Thursdays, and Saturdays, at 1.30 p.m. 
Begin Odt. iS. 

Analysis, by the Professor and the Demonstrators of 
Chemistry. Also at St. John’s, Caius, Sidney, and 
Downing Colleges. Daily. Begin Odt. 13. 

Lent Term, 1882. 

General Course continued, by the Professor of Chemis¬ 
try, on Tuesdays, Thursdays, and Saturdays, at 12 noon. 
Begin Feb. 2. 

Organic Chemistry, by the Jacksonian Professor, on 
Mondays, Wednesdays, and Fridays, at 12 noon. Begin 
Feb. 3. 

General Course of Chemistry, by Mr. Main, at St. John’s 
College, on Tuesdays, Thursdays, and Saturdays, at 11 a.m. 
Begin Feb. 2. 

Non-metallic Elements, by Mr. Pattison Muir, at Caius 
College, on Mondays, Wednesdays, and Fridays, at 
10 a.m. Begin Feb. 1. 

Organic Chemistry, by Mr. Walker, -at Sidney College, 
on Mondays, Wednesdays, and Fridays, at 12 noon, 
Begin Feb. 1. 

General Principles of Chemistry continued, by Mr. 
Pattison Muir, Caius College, on Tuesdays, Thursdays, 
and Saturdays, at 10 a.m. Begin Feb. 2. 

Catechetical Lectures, by Mr. Lewis, at Downing Col¬ 
lege, on Mondays, Wednesdays, and Fridays, at 9 a.m. 
Begin Feb. 1. 

Analysis, at the University Laboratory, daily. Begin 
Jan. 19. And at St. John’s, Caius, and Sidney Colleges, 
daily. Begin Jan. 30. 

Easter Term, 1882. 

Some Special Department, by the Professor of Chemis¬ 
try, on Tuesdays and Saturdays, at 12 noon. Begin May 3. 

Elementary Chemistry, by a Demonstrator, on Mondays, 
Wednesdays, and Fridays, at 3 p.m. Begin April 24. 

General Course continued, by Mr. Main, at St. John’s 
College, on Tuesdays, Thursdays, and Saturdays, at 
12 noon. Begin April 25. 

Elementary Organic Chemistry, by Mr. Pattison Muir, 
at Caius Laboratory, on Mondays, Wednesdays, and 
Fridays, at 10 a.m. Begin April 26. 

Catechetical Lectures, by Mr. Walker, at Sidney College, 
on Mondays, Wednesdays, and Fridays, at 12 noon, and by 
Mx\ Lewds, at Dow'ning College, same days, at 9 a.m. 
Begin April 24. 

Analysis, at the University Laboratory, daily'. Begin 
April 25. Also at St. John’s College. Begin May 2. 
Also at Caius College. Begin April 20. Also at Sidney 
College. Begin April 27. 

UNIVERSITY OF DUBLIN.—TRINITY COLLEGE. 

The University Professor of Chemistry,Dr. Emerson Rey¬ 
nolds, F.R.S., assisted by the Demonstrator of Chemistry, 
Mr. Early, conducts the undermentioned Courses of 
Laboratory instruction :— 

The First Course of Practical Chemistry.—Michaelmas 
Term :—Qualitative Analysis and the Use of the Spec¬ 
troscope. Hilary Term : Volumetric and Simple Gravi¬ 
metric Analysis. Trinity Term : Organic Preparations 
and Analysis. 

Students can also attend the Professor’s Lectures on 
General Chemistry, and repeat most of the .experiments 
performed in the Theatre. 

The Second or Advanced Course includes instruction in 
the higher branches of Experimental and Analytical 
Chemistry, and in Methods of Research. Students who 
take out this Course are free to devote their chief atten¬ 
tion to the study of special departments of Chemistry as 

i applied to Arts and Industries. 

Schools of Chemistry. 
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Summer Course of Practical Chemistry for Medical 

Students.—This Course commences on the first Monday 
in April and terminates on the 30th of June following. 
Students experiment in the Laboratory from 2 to 4 o’clock 1 
on Tuesdays, Thursdays, and Saturdays. 

Special Courses.—Students can enter at any time 
throughout the academic year for short terms of Labora¬ 
tory instrudion in Medical or Pharmaceutical Chemistry, 
or in the Methods of Analyses of Water, Air, &c., for 
Sanitary Purposes. 

Lectures in Medical and Pharmaceutical Chemistry.— 
Dr. Reynolds lectures at 2 o’clock on Tuesdays, Thurs¬ 
days, and Saturdays, from the 1st of November to the 
31st of March following. 

All the classes are open t-#»extra-Academic Students. 

KING’S COLLEGE. 
(Department of Engineering and Applied Science.) 

Professor of Chemistry.—C. L. Bloxam, F.C.S. 
Demonstrator of Practical Chemistry.—J. M. Thomson, 

F.C.S. 
Assistant Demonstrator.—G. S. Johnson, F.C.S. 
On Tuesday and Friday at 10.20 a.m. Students of the 

First Year are admitted to the Course of Theoretical and 
Applied Chemistry. The Course commences with a View 
of the Forces which concur to the production of Chemical 
Phenomena, after which the laws of Chemical Attraction 
are discussed, and the Non-metallic elements and their 
principal Compounds are described. 

The Metals and their principal compounds are next 
examined, care being taken to point out the applications 
of the Science to the Arts ; and the processes of the 
different Manufactures, of Metallurgy, and of Domestic 
Economy, are explained and illustrated. 

Examinations of the Class, both viva voce and by 
written papers, are held at interval during the course at 
the usual Ledure hour. 

Second Year.—Students attend in the Laboratory twice 
ajweek, on Tuesday and Friday, at 10.20, and they go 
through a course of Manipulation in the most important 
operations of Chemistry, including the first steps of 
Analysis. 

Any Student of this Department may be admitted to 
this Class at any period of his study on payment of an 
extra fee. 

Experimental and Analytical Chemistry in the Labora¬ 
tory.-—The objed of this Class is to afford to Students 
who are desirous of acquiring a knowledge of analysis, or 
of prosecuting original research, an opportunity of doing 
so under the superintendence of the Professor and De¬ 
monstrator ; Students may enter, upon payment of extra 
Fees, at any time except during the vacation, and for a 
period of one, three, six, or nine months, as may best suit 
their convenience. The laboratory hours are from ten till 
four daily, except Saturday, on which day the hours are 
from ten till one. 

In addition to the Laboratory Fee, each Student defrays 
the expenses of his own Experiments. The amount of 
this expense, which is comparatively trifling, is entirely 
under his own control. 

Special hours and fees are arranged for the convenience 
of such Third Year Students as wish to study Analytical 
Chemistry. 

Fees.—Chemistry per term, £3 3s. od.; per ann., 
£8 8s. od. ; Practical Chemistry per term, £y 4s. od. ; per 
ann., yjio 10s. od.; Experimental and Analytical Chemistry 
—One Month (daily attendance), £\ 4s. od.; Three 
Months (daily attendance), £\o 10s. od. ; Six Months 
(daily attendance), ;£i8 18s. od.; Nine Months (daily 
attendance), £20 5s. od. A student taking a month’s 
ticket may attend daily during 1 month, or 3 days a week 
during 2 months, or 2 days a week during 3 months. 

Rules as to Admission of Students. 

I. The Academical Year consists of Three terms: 
Michaelmas Term, from beginning of Odober to the week 
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before Christmas ; Lent Term, from the middle of January 
to the week before Easter; Easter Term, from Easter to 
the beginning of July. 

II. The days fixed for the Admission of New Students 
in the Academical Year 1881-82, are Tuesday, Odober 
4, Wednesday, January 11, and Wednesday, April 19. 

UNIVERSITY COLLEGE. 

Faculty of Science. 

Chemistry.—Professor Williamson, Ph.D., F.R.S. 

I. General Course. 

Lectures daily (except Saturday) from 11 to 12 a.m., 
up to the last week in March. 

Exercises on Tuesdays, Wednesdays, Thursdays, and 
Fridays, from g to 10 a.m. First Meeting, Odober 6, 1881. 

Fees for the Course, £y 7s. ; Perpetual, £9 gs.; for the 
Half Course, ^4 4s.; for the Organic Course alone, £2 2%. 

Fee for the Exercise Class, £2 2s. 
The instrudion in this Class is of two kinds, consisting 

partly of Experimental Ledures by the Professor, partly 
of Exercises and personal instrudion on the subjed of 
the Ledures by an Assistant. 

Attendance on the Exercise Class (conduded by Mr. 
Temple A. Orme, F.C.S.) enables Students to do their 
work more effedually and rapidly than they can do it by 
themselves. 

A. The first half of the course, to Christmas, includes 
those parts of Chemistry which are required for the 
Matriculation Examination of the University of London. 

B. The second half of the Course, from January to 
March, includes the following subjeds :— 

1. Preparation and properties of the chief Metals, in¬ 
cluding their charaderistic readions and most important 
salts. Detedion of metallic poisons. Quantitative 
estimation of metals. Principles of classification. Mon¬ 
atomic, diatomic metals, &c. 

Organic Chemistry commences in the second week in 
February, and occupies five Ledures weekly till about the 
end of March. It includes a study of the charaderistics 
and metamorphoses of the chief organic acids, bases, 
alcohols, ethers, colouring-matters, &c. Methods of 
ultimate and proximate analysis. Determination of 
molecular weights. Theory of types; of compound 
radicals. Phenomena of fermentation, &c. 

Training of Teachers. 

Teachers of Chemistry are trained in the theory and 
pradice of their profession. A two years’ Course is ab¬ 
solutely requisite for this purpose; but Students will with 
advantage devote a longer period to it. 

The first year is occupied with attendance on the 
Courses of Chemistry and of Analytical Chemistry. In 
the second year the Student again attends the Course of 
Chemistry, and is intrusted with teaching-work in con- 
jundion with the Tutors of the class. At the same time 
he continues to work in the Laboratory at analysis and 
original research. 

In order to qualify themselves for rising to the higher 
ranks of the Profession, gentlemen remain for a further 
period, in which case they may obtain remunerative work 
in teaching through the recommendation of the Professor. 

It must not, however, be supposed that a study of 
Chemistry alone, however complete, is sufficient to 
qualify a man to teach the Science effedively. A com¬ 
petent knowledge of Physics, Mathematics, ard either 
French or German must necessarily be acquired at some 
period of the Student’s Course. 

II.—Analytical and Practical Chemistry. 

A. Birkbcck Laboratory. 

When accompanied or pieceded by attendance on the 
ledures on Chemistry, the Laboratory Course qualifies 
Students in the application of Chemistry to the Manu- 
faduring Arts, Metallurgy, Medicine, or Agriculture, &c. 

Schools of Chemistry. 
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Instruction is given in the principles and processes of 
gas-analysis. 

The Laboratory and offices are open daily from 9 a.m. 
to 4 p.m., from the 6th of October until the middle of July, 
with a short recess at Christmas and at Easter. Saturday, 
from 9 to 2. 

Fees, for the Session, 25 guineas; six months, 18 
guineas ; three months, 10 guineas ; one month, 4 guineas ; 
exclusive of the expense of materials. 

A Gold Medal and Certificates of Honour are competed 
for by students entered for the session. 

B.—Summer Practical Courses. 

Chemical Theatre. 

1. Elementary Course. {Men.)—About Forty Lessons 
of one hour each, commencing in the first week of May.; 

The first six weeks of the Course are occupied by the 
study of the chief non-metallic elements and their simple 
compounds. Metallic salts, &c., are subsequently studie d. 

Fees—including the cost of materials and apparatus : 
for the Course, £5 5s.; for a Second'Course, ^3 3s. 

2. Senior Course. {Men.)—This Course consists of 
Twenty Lessons of two hours each, commencing in the 
first week in May. 

The first half of the Course includes tests for fixed and 
volatile organic acids, nitrogenised acids, sugars, glycerin, 
alkaloids, &c. 

The second half of the Course includes tests for mineral 
poisons in organic mixtures; also tests for organic 
bodies, such as alkaloids, when mixed with other organic 
substances. 

Volumetric methods of the quantitative analysis of 
sugar and urea, chlorides, phosphates, hardness of water, 
alkalimetry, are pradised. 

Analysis of milk and ashes of blood. 
Fees—including cost of materials and apparatus: 

for the Course, £5 5s.; fora Second Course, £3 3s. 

III.— Summer Matriculation Course. {Men.) 
Temple A. Orme, F.C.S. 

This Course includes those parts of Chemistry which 
are required for the Matriculation Examination of the 
University of London. 

The Course consists of about Twenty Lessons in Pradi- 
cal Chemistry, and of an equal number of oral lessons. 
These lessons will begin on March 21, 1882, at n. 

Fee, including cost of materials and apparatus, ^4 4s. 

Elementary Chemistry. 

Chemical Theatre. {Women). 

Ledures—Wednesday and Friday, from 4 to 5. 
A Class of Elementary Chemistry, including the sub- 

jeds required for Matriculation, will be given during the 
Winter Session, commencing Wednesday, Odober 13. 

The instrudion will consist partly of Ledures, partly 
of Laboratory Experiments performed by the Students. 

Fees for the Course, including use of apparatus and 
materials, ^4 4s. 

Chemical Technology. 
Professor Charles Graham, D.Sc., F.I.C. 

Assistant.— C. J. Wilson, F.C.S. 
The Course of instrudion in this Department is designed 

to afford to Students who propose to devote themselves 
to industrial pursuits in which Chemistry plays an im¬ 
portant part, or to prepare themselves for the profession 

•of Consulting Chemist, the instrudion essential for their 
success in their future line of work. It will also be 
found of great value in two of the branches (Organic and 
Inorganic Chemistry) in which the Degree of Dodor of 
Science can be taken at the University of London. 

Assuming that the Student enters for a three years’ 
study, the following will give an idea of the nature of the 
work during the period :— 

In the first year the Student will attend Ledures cn 
Theoretical Chemistry, and work at Analytical Chemistry 
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in the Chemical Laboratory, and will also attend Ledures 
on Mathematics, Mechanics, and Physics. The Me¬ 
chanical Diawing Class should also be attended during 
the first year by all Students. 

In the second year, the Student will again attend the 
Ledures on Theoretical Chemistry, also pradical work in 
the Chemical and Physical Laboratories, and Led.ures on 
Mineralogy and Geology. 

The third year will also be chiefly occupied with 
attendance on the Ledures on Chemical Technology, 
and in pradical work conneded therewith in the 
Laboratory, and, during the Summer Term, Ledures on 
Botany'. 

The Student will, in addition to the foregoing subjeds, 
which, are common to all, attend Ledures and work at 
such other branches of Pure and Applied Science as may 
be deemed advisable after consultation with the Professor. 

Students entering the College with more advanced 
scientific knowledge will be able to shorten the Course 
described to two years, or even one year, as may be found 
advisable. 

For the convenience of those already engaged in busi¬ 
ness, and of those from other causes prevented from 
entering for a longer period of study, it is arranged that 
they can attend the Laboratory of Chemical Technology 
or a Course of Ledures upon any one subjed of Applied 
Chemistry without being required to attend any other 
ledures, either in Applied Chemistry or in other subjeds. 

In the Session 1882-83, it is proposed to treat of the 
following subjeds:— 

(1) The Chemistry of the Alkali trade. 
(2) Soap, Glass, Pottery, Cements. 
(3) Agricultural Chemistry. 
(4) Distilling, Vinegar-making, or the Chemistry of 

Brewing. 
Should a sufficient number of Students desire a Course 

of Ledures on some subjed of Applied Chemistry other 
than those above mentioned, the Professor will give such 
either in lieu of, or in addition to, those mentioned. 

Students desirous of working at subjeds not included 
in the foregoing Courses, such as Photography and 
Photographic materials, Paper-making, Gas-tar produds, 
the produds of the Distillation of Wood, Tanning, and 
other Chemical industries, will receive individual instruc¬ 
tion in the Laboratory. 

Fees—for each Course, £2 2s.; for the four Courses to¬ 
gether, £5 5s. 

Chemical Laboratory. 
The instrudion in the Laboratory in Chemical 

Technology will consist of the examination and valuation 
of raw materials used, and of the final produds obtained 
in various manufaduring industries, and of experimental 
examination of the processes employed in the arts and 
manufadures. 

The Laboratories are open daily from 9 a.m. to 4p.m., 
from the 6th of Odober until the middle of July, with a 
short recess at Christmas and at Easter. Saturday, from 

9 to 2. 
Fees—for the Session, 25 guineas; six months, 18 

guineas ; three months, 10 guineas; one month, 4 guineas ; 
exclusive of the expense of materials. 

NORMAL SCHOOL OF SCIENCE AND 

ROYAL SCHOOL OF MINES. 

Professors.—Dr. H. E. Roscoe, F.R.S., and Dr. W. J. 
Russell, F.R.S. 

The Normal School of Science at South Kensington is 
intended, primarily, for the instrudion of teachers, and of 
students of the industrial classes seleded by competition 
in the examinations of the Science and Art Department. 
The Royal School of Mines is affiliated to the Normal 
School. Students entering for the Associateship of the 
School of Mines obtain their general scientific training in 
the Normal School. Other students are admitted so far 
as there may be accommodation for them, on the payment 
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of fees fixed at a scale sufficiently high to prevent undue 
competition with institutions which do not teceive State 
aid. The instruction in the Normal School is arranged 
in such a manner as to give the Students a thorough 
training in the general principles of Science, followed by 
advanced instruction in one or more special branches of 
Science. The Associateship is granted in certain divisions 
or lines of study. Students who go through any one of 
the prescribed courses of instruction and pass the neces¬ 
sary Examinations receive a Certificate of Associateship 
of the Normal School, or of the Royal School of Mines. 
But students who are not candidates for the Associateship 
are permitted to take up the course of instruction in one 
or more special branches of science, and on passing the 
examination receive a Certificate to that effeCt. The 
Associateship of the Normal School of Science is given 
in one or more of the following divisions :—Mechanics, 
Physics, Chemistry, Biology, Geology, and Agriculture, 
and the Associateship of the Royal School of Mines in 
Metallurgy and Mining. 

The course of instruction is the same for all the divisions 
during the first two years, after which it is specialised in 
accordance with the Scheme detailed in the Prospectus of 
the School. 

The Session is divided into two Tetrns. The first Term 
begins about the 1st of October and ends about the middle 
of February. The second Term begins in the middle of 
February and ends about the middle of June. 

Examinations are held at the end of each course of in¬ 
struction and at such other periods as may be found neces¬ 
sary. On the results of these examinations the successful 
candidates are arranged in two classes, first and second. 
There are also “ Honours ” examinations for the subjects 
of the third and fourth years, the successful candidates 
being placed in order of merit. A student obtains the 
Associateship who passes in all the subjects of the first 
two years and of the special division he seleCt for his 
Associateship. Astudentwho goes through the prescribed 
course of instruction in any subject and passes the final 
examination in it receives a certificate to that effeCt. 

The fees which are shown in the following table must 
be paid to the Registrar of the School before the com¬ 
mencement of each course. 

Part I. Part II. Part III. Part IV. 
.—*-—. Lees. & Lees. Sc Lees. & 

Lees. Lab. Lab. Lab. Lab. 
£ £ £ £ 

Chemistry . 5 16 18 18 
Physics. 5 12 16 l6 
Biology with Botany .. 4 8 8 4 8 
Geology with Mineralogy .. 4 8 12 
Mechanics . 4 6 IO 10 
Metallurgy. 2 l6 18 
Assaying for Mining Students 12 
Mining. 4 12 
Agriculture. 4 10 
Astronomy . 3 

Mathematics £3 per term. Practical Geometry and 
Mechanical Drawing £3 per term. Freehand Drawing 
£1 per term. 

Thus the fees for the first two years amount to ,£75, 
and for the remainder of the course for the Associateship 
they vary from £30 to £40. 

Both the private, and the State-aided, students are re¬ 
quired to furnish themselves with certain instruments and 
apparatus before the commencement of the courses. 
These are enumerated in the syllabuses of the several 
subjects. 

Students who do not wish to attend the lectures are 
admitted for short periods to the laboratories, at the dis¬ 
cretion of the Professors. The fees for the Chemical and 
Metallurgical, and Physical laboratories are £5 per month ; 
for the ■‘Biological and Geological laboratories £4 per 
month. 

Admission is granted to persons desirous of attending 
the lectures without the laboratory instruction, on payment 
of the leCture fees. 

Chemistry._1 ,N88T' 

Officers of the Army, Navy, and Civil Service, recom¬ 
mended by their respective Departments, are admitted to 
the LeCtures and Laboratories at half the foregoing 
charges. 

Associates of the Normal School of Science and of the 
Royal School of Mines have the privilege of free admis¬ 
sion to the Library and to all the courses of leCtures. 

Science teachers actually engaged in teaching -who have 
passsed in the advanced stage, or in honours, in any sub¬ 
ject in the May examination of the Science and Art 
Department, or in the December examination in Training 
Colleges, may attend any course of leCtures on the pay¬ 
ment of £i. 

Several valuable Exhibitions, Scholarships, and Prizes 
are attached to the studentship. 

Summer Courses for Teachers.—Short courses of in¬ 
struction are given aunually, about July, in different 
branches of science for the benefit of teachers of science 
schools in the country. The courses last three weeks. 
About 200 teachers are admitted to them and they re¬ 
ceive 2nd class railway fare to and from London, and a 
bonus towards their incidental expenses of £2 each. 
(See Science Directory.) 

Working Men's Lectures.—Three or four courses of 
evening leCtures for working men are given annually 
during the winter months by the Professors and Lecturers 
of the Normal School and the School of Mines. The 
admission to each course of six leCtures, which will be 
given at South Kensington, Jermyn Street, or Bethnal 
Green, is 6d. The number of tickets is limited by the 
size of the leCture theatre. 

UNIVERSITY OF ABERDEEN. 

Professor of Chemistry.—J. S. Brazier, F.C.S. 
I. Systematic Course.—The LeCtures are delivered on 

the first five days of each week during the College session. 
They commence with the discussion of the General 
Principles of Chemical Philosophy, including the Atomic 
Theory and the Chemical Relations of Heat. The Non- 
metaliic and Metallic Elements and their Compounds are 
fully treated of, together with their more important appli¬ 
cations to the Arts. The latter part of the course is devoted 
to the subject of Organic Chemistr)’. Examinations are 
held at fixed periods during the Session. The fee is £3 3s. 

II. Practical Course.—This course is given during the 
Summer Session. It is chiefly devoted to practice in 
Qualitative Analysis, with the view of enabling the Student 
to test unknown substances, poisons, the animal secretions, 
&c. The fee is £3 3s. 

III. Laboratory Pupils.—The Chemical Laboratory is 
open during the College Session on the first five days in 
each week, from 10 a.m. till 3 p.m. The course of instruc¬ 
tion is under the direction of the Professor of Chemistry 
and of the Teaching Assistant. 

UNIVERSITY COLLEGE, BRISTOL. 

Professor of Chemistry.—W. Ramsay, Ph.D. 
Lecturer.—Adrian Blaikie, D.Sc. 

Inorganic Chemistry. 

This Course treats of the principles of Chemistry, and of 
the Chemistry of the Non-Metals and Metals. 

LeCtures will be given at 10 o’clock on Mondays, 
Wednesdays, Fridays, and Saturdays during the First 

and Second Terms ; the last of these being a tutorial leCture, 
which will deal with points requiring detailed explanatir n.» 

The leCtures will be illustrated with experiments and 
diagrams. 

Examinations will be held from time to time during the 
courses. 

Fee, £4 4s. for two Terms, £3 3s. for one Term. 

T1 clinical Chemistry. 

LeCtures will be given during the First and Second 
Terms on Thursdays at ix, on Manufacturing and 
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Metallurgical Processes with which Chemistry has specially 
to deal. 

Fee, £2 2s. for two Terms, £1 5s. for one Term. 

Organic Chemistry. 

This Course will relate to the more important groups of 
the Compounds of Carbon. 

LeCtures will be given during the Second Term on 
Tuesdays and Thursdays at 10 o’clock ; during the Third 
Term on Tuesdays, Thursdays, and Saturdays at 10 o’clock. 

Fee, £3 3s* 

Practical Chemistry.—Laboratory Instruction. 

The Laboratory will be open daily from 10 a.m. to 5 
p.m., except on Saturdays, when it will close at x p.m. 
Instruction will be given in the Laboratory in all branches 
of Practical Chemistry, including Qualitative and Quanti¬ 
tative Inorganic and Organic Analysis, the preparation of 
Chemical Products, and Inorganic and Organic Research. 
Special facilities will be afforded to those who desire to 
study Practical Chemistry as applied to the different pro¬ 
cesses employed in the .Arts and Manufactures. The 
Laboratory is under the immediate supervision of the Pro¬ 
fessor and the Lecturer. 

Fees in Guineas— 
Whole Day 

i 
Half Day. 

6 Days a 3 Days a 
'1 

2 Days a 
r 

6 Days a 3 Days a 
Week. Week. Week. Week. Week. 

Per Session .. . 18 10 72 12 7 

,, Two Terms . • 13 7 4 5i 81 5 
,, One Term . 7 4 3 4i 3 
,, Month .. 3 2 ii 

In order that Students may have an opportunity of 
acquiring some knowledge of Applied Chemistry, excur¬ 
sions to some of the Mines and Manufactories of the 
neighbourhood will be occasionally made. They will be 
conducted by the Professor or by the Lecturer. 

Evening Lectures. 

Lecturer.—Adrian Blaikie, D.Sc. 
Wednesday and P’riday, 8 to 9. 
This course will consist of Two LeCtures a week during 

the First and Second Terms; they will be devoted to the 
consideration of the Principles of Chemistry and Chemical 
Physics and the Study of the chief Non-Metallic 
Elements. A few LeCtures at the end of the Course will 
be devoted to the consideration of Metals. In treating of 
the various products under the latter heading special 
attention will be devoted to those products which have 
a practical application in the Arts and Manufactures. 

Fee, 10s. 6d. for Two Terms ; 7s. for One Term. 

Evening Course of Practical Chemistry. 

Professor.—W. Ramsay, Ph.D. 
Tuesday and Thursday, 7 to 9. 
A Practical Class will be formed for instruction in 

Qualitative and Quantitative Analysis. The Fee for the 
course(extending over the first and second terms) will be 
£2 3s. for two terms. £2 2s. for one term, and no additional 
charge will be made for reagents or apparatus, provided 
the latter be returned undamaged. 

Chemical Scholarship.— Among others, a Chemical 
Scholarship of ,£25 is offered for competition. 

All particulars may be learned by application to J. N. 
Langley, LL.D., Registrar and Secretary. 

mistry of inorganic bodies, and of the more frequently 
occurring bodies of organic origin, and, finally, the 
Chemistry of the atmosphere, of soils and manures, vege¬ 
tation, animal nutrition and cattle feeding, and of 
Agricultural economy. 

In the Laboratory practical instruction is given in 
Cnemical manipulation and analysis, both qualitative and 
quantitative. The Students, on entering, are provided 
with a set of Chemical Apparatus, and after studying the 
properties of the more commonly occurring substances, are 
taught to analyse a series of compound^, proceeding from 
simple to mose complex cases, and apply the knowledge 
thus obtained to the analysis of manures, soils, waters, 
ashes of plants, foods and feeding stuffs, and other sub¬ 
stances met with in the ordinary course of Agricultural 
practice. Chemico-agricultural researches are undertaken 
by the senior Students under the direction of the Professor 
and his Assistants. 

THE YORKSHIRE COLLEGE, LEEDS. 

Professor of Chemistry.—T. E. Thorpe, Ph.D., F.R.S., 
F.C.S. 

Lecture Courses. 

1. General Course on Inorganic and Organic Chemistry 
— Monday, Tuesday, Wednesday, and Friday, at 
4 p.m., from October to the end of the second term. Fee 
for the Course, ^4 4s. 

2. LeCtures on Laboratory Practice and Chemical Cal¬ 
culations—Wednesday, at 10 a.m., during the First and 
Second Terms. Fee, £1 is. 

3. LeCtures on the Chemistry of the Non-Metals — 
Saturday, at 12, during the First and Second Terms. 
Fee, 10s. 6d. 

Laboratory Courses. 

The College Laboratory will be open daily from g a.m. 
to 1 p.m., and from 2 to 5 p.m., except on Saturdays, 
when it will close at 1 p.m. 

Fees for the Session- -Students working six days per 
week, £17 17s.; four, £13 133.; three £11 ns. ; two, 
£8 8s.; one, £4 4s. 

Class in Practical Chemistry, Saturday mornings, from 
9 to 12, during First and Second Terms. Fee £1 11s. 6d. 

Practical Chemistry for Medical Students.—On Tuesday 
and Thursday, from 10 to 12 a.m., from May to July. 

Evening Classes. 

A Course of twenty LeCtures by Mr. C. H. Bothamley> 
on the Elements of Inorganic Chemistry (the Non- 
Metals) will begin during the first and second Terms, 
on Thursdays, at 8 p.m., beginning October 13. Fee, 
10s. 6d. 

A Course of Twenty LeCtures by Mr. C. H. Bothamley 
on the Metals will be given during the first and second 
Terms, on Mondays, at 8 p.m., beginning OCt. 10. Fee, 
10s. 6d. 

Dyeing Department. 

Instructor.—J. J. Hummel, F.C.S. 
LeCture Course, with practical work in the Dye-house, 

for Students who wish to receive, on leaving the College, 
a certificate of proficiency in Dyeing ; such certificate to 
be obtained by special examination in the several subjects 
of the Course, the latter extending over a period of two 
years. 

Scholarships. 

ROYAL AGRICULTURAL COLLEGE, 
CIRENCESTER. 

Chemical Department. 

Professor.—Prof. E. Kinch, F.C.S., F.I.C. 
Assistants.—C. Fawson, F.C.S., and Mr. W. James. 
Systematic courses of LeCtures are given on Inorganic, 

Organic, and Agricultural Chemistry, illustrated by ex¬ 
periments, and by the collections in the College Museum. 
They comprise, as preliminary, the general study of Che¬ 

For Associates.—The Cavendish Scholarship. Value £50 
per annum, tenable for one year. 

Advanced Scholarships.— 
The Brown Scholarship. Value ^35, tenable for two 

years. 
The Akroyd Scholarship. Value £30 per annum, tenable 

for two years. 
Entrance Scholarships.— 

The Salt Scholarship. Value £20 per annum, tenable 
for two years. 
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The Gocdall Exhibition of £10, tenable for one year, | 
will be awarded to the candidate who shall take the 
second place in the competition for the Salt Scholar¬ 
ship. 

The Akroyd Scholarships. One, value £25, and one, 
value £20, tenable for two years. 

The Brown Scholarships. One, value £25, and one, 
value £20, tenable for two years. 

The Clothworkers’ Company Scholarships. For Tex¬ 
tile Department four Scholarships, and for Dyeing 
Department two Scholarships, each of the value of 
£25 per annum, and tenable for one year. 

LIVERPOOL COLLEGE OF CHEMISTRY. 

Lecturers.—George Tate, Ph.D., F.C.S., and Granville 
H. Sharpe, F.C.S. 

Day Courses.—A course of 100 ledtures on Inorganic 
and Organic Chemistry on Mondays, Tuesdays, Thursdays, 
and Fridays, at 3, commencing October 7th and ending in 
May, by Dr. Tate. 

The subjedts embraced will be those required for the 
chemical examinations of London (2nd B.Sc, and 
1st M.B.). Fee £\ 4s. 

A course of thirty ledtures on the Alkali Manufacture 
on Saturdays, at 3, by Mr. Sharpe. 

A course of thirty lectures on the Metallurgy of Iron, 
Copper, Tin, and Zinc, on Saturdays, at 4, by Dr. Tate. 

In the summer term free courses will be held on :— 
The Manufacture and Application of Chemical Manures, 

by Mr. Sharpe. 
Technical Organic Chemistry (Sugar refining, Brewing, 

Tanning, Dyeing, &c.), by Dr. Tate. 
The laboratories are open daily throughout the year. 

Fee for the full laboratory course of three months £10 10s., 
or six hours weekly £1 3?. 

Special practical courses are arranged for Brewery 
pupils. 

Evening lectures and practical courses are held on 
Mineralogy, Geology, Chemistry, and Physics. 

UNIVERSITY OF DURHAM. 

COLLEGE OF PHYSICAL SCIENCE, 

NEWCASTLE. 

Professor of Chemistry.—A. Freire-Marreco, M.A. 
Demonstrator—J. T. Dunn, B.Sc. 

Junior Division.— Genet al Principles of Chemistry. 
FLstory of the Non-Metallie Elements. History of the 
Metals and their more impoitant Native and Artificial 
Compounds. Principles of Qualitative Analysis. Ele¬ 
ments of Organic Chemistry. Senior Division.— Organic 
Chemistry. Elements of Applied Chemistry, including 
Chemical Mineralogy and Analysis. 

Practical Chemistry.—The Laboratory is open from 
10 a.m. to 1 p.m., and from 2 to 5 p.m., except on Satur¬ 
days, when it closes at 1 p.m. Laboratory Fees.—Students 
working six dajs per week, ^5 5s. per term; alternate 
days, £3 3s.; one day per week, £1 is. 

Arrangements for Laboratory work in the evening and 
during vacation will be made. 

The Session will commence on OClober 3. 

Courses of Study.— Students will be distinguished into ! 
Regular and Occasional. Regular Students will be re- j 
quired to follow such a course of study in the subjedts ' 
professed in the College as will enable them to pass the ! 
Examinations for the title of Associate in Physical Science, j 
Occasional Students will attend such classes as they may 1 
seledt. Every candidate for admission as a regular student 
must pass an examination on entrance, in leading, 
writing from didtation, English or Latin Grammar, 
arithmetic (includingdecimals), and geography. Registered 
students in medicine are exempted from this examination, 
or students who produce a certificate of having passed 
either of the two following examinations:— 

1. Durham Senior Examination of Persons not Mem¬ 
bers of the University, held in June. 

2. Durham Examination for Students in Arts in their 
first year, or any examination of a similar nature that may 
be accepted by the Council. 

Asscciatcship in Physical Science.—Every candidate for 
the Associateship in Physical Science, will be required to 
satisfy the examiners in three, at least, of the !our sub¬ 
jedts,—Mathematics, Physics, Chemistry, and Geology,— 
in an examination, to be held at the beginning of his 
second year. 

The examination in Chemistry comprises:—General 
Principles of Chemistry. Elements of Inorganic Chemistry. 
Elements of Qualitative Analysis, including a Pradtical 
Examination. 

The examination in Chemistry for Candidates at the end 
of their second year comprises :—Elements of Organic 
Chemistry and Applied Chemistry. Advanced Qualitative 
Analysis, including a Pradtical Examination. Elements 
of Quantitative Analysis. 

Exhibitions.—Three Exhibitions of the value of ^25, 
^15, and £10 respectively will be awarded in Odtober next 
to Candidates desirous of attending the first year course of 
study in the College. 

Candidates must pass the entrance examination, and 
will, in addition, be examined in the following sub¬ 
jedts:—Algebra, up to Quadratic Equations. Euclid, 
Books I., II., and III. And one of the following special 
subjedts, to be selected by the Candidate :—Geology.— 
Text Book: Page’s “Introductory Text Book.” Heat.— 
Text Book : “ Orme on Heat.” Chemistry.—Text Book : 
Gill’s “ Chemistry for Schools,” omitting chapters xiii., 
xvi., xx., and xxi. Natural History.—Text Book: Nichol¬ 
son’s “Elementary Text Book of Zoology,” or Oliver's 
“ Elementary Botany,” Part I. 

Candidates must send their names to the Secretary, on 
or before the 25th of September, and specify, at the same 
time, the special subjedt in which they desire to be 
examined. 

The examination will be held at the College, and will 
commence on Monday, the 3rd Odtober. 

Two similar Exhibitions will be awarded at the next 
examination of ‘ Persons not members of the University,” 
which will be held at Durham, and elsewhere, in June 
next, to those candidates who shall most distinguish them¬ 
selves in subjedts allied to Physical Science. 

Scholarships. 

T. Y. Hall Scholarship.—This Scholarship, of the 
yearly value of £20, tenable for three years by students 
attending two or more of the classes, will be. awarded on 
the result of the first examination for the Associateship 
in Science. 

Charles Mather Scholarship.—This Scholarship, of the 
yearly value of about ^40, will be awarded on the result 
of the Final Examination for the Associateship in Science, 
and is tenable for one year from the time of obtaining the 
Associateship in Science, provided the Scholar continues 
his studies in the College to the satisfadtion of the 
Professors. 

Nathaniel Clark Scholarship — This Scholarship, of the 
value of £15 for one year, will be awarded in Odtober to 
that student who shall pass the First Examination for the 
Associateship in Science, and who shall be most dis¬ 
tinguished in Chemistry and Geology. The Scholar will 
be required to attend the classes of Chemistry and Geology, 

| so as to be qualified to take those subjedts for the Final 
j Examination for the Associateship in June next. 

OWENS COLLEGE, MANCHESTER. 

Professor and Director of the Chemical and Metallur¬ 
gical Laboratories.—H. E. Roscoe, B.A., Ph.D., F.R.S., 
F.C.S. 

Professor of Organic Chemistry.—C. Schorlemmer, 
F.R.S. 
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Demonstrators and Assistant Lecturers.—Mr. W. C. 
Williams, F.C.S., P. P. Bedson, D.Sc., and Watson 
Smith, F.C.S. 

The Session begins on Odtober 4, 1881, and ends on 
June 23, 1882. 

Technological Chemistry. 

Persons desiring to attend this course will be required 
to enter the College under the ordinary conditions of 
studentship. 

The objedt of this course is to offerto students intending 
to devote themselves more especially to Applied Chemistry 
as complete a training as the College can provide in those 
branches of instruction which form the scientific founda¬ 
tion of the subjedt. 

The complete course of instruction extends over four 
years, and embraces the following subjects :— 

First Year.—Chemistry Lectures, Junior and Tutorial 
classes. Chemical Laboratory, 2 days per week, and 
Analytical Chemistry LeCtures class. Mathematical class, 
SeCtion I. Experimental Mechanics or Geology. French 
or German. Mechanical Drawing, Practical (evening 
class). 

Second Year.—Chemistry LeCtures, Junior,* Senior, and 
Tutorial classes. Chemical Laboratory, 3 days per week. 
Technological Chemistry LeCtures. Experimental Physics 
or Mineralogy LeCtures. German orFrench. Mechanical 
Drawing, Practical (evening class). 

Third Year.-—Chemistry LeCtures, Senior and Tutorial 
classes. Organic Chemistry LeCtures. Chemical Philo¬ 
sophy. Chemical Laboratory, 3 days per week. Techno¬ 
logical Chemistry. Physical Laboratory, 1 day per week, 
or Practical Mineralogy and Technological Mineralogy'. 
Mechanical Drawing, Practical (evening class). 

Fourth Year.— Organic' Chemistry LeCtures.* Techno¬ 
logical Chemistry. Chemical Laboratory, 4 days per 
weex. Chemistry of Colouring-Matters, Dyeing, and 
Calico-Printing (4th evening course). Mechanical Draw¬ 
ing, Practical (evening class). 

Fees.—First year (including College Admission and 
Library fees), £26 igs. 6d. ; second year, £28; third year, 
£28 10s. 6d.; fourth year, ^23 igs. 6d. 

The aggregate of the fees in each year will vary slightly 
according to the particular class selected in French or 
German, or to the choice made in respeCt of the other 
alternatives proposed. 

When a student is excused a second attendance on any 
of the Chemistry LeCture Courses the fee will be reduced 
accordingly. 

Certificates will be granted to students on the success¬ 
ful completion of this course. Attendance on the full 
course of four years is expected of candidates for the Certi¬ 
ficate, but students may obtain exemption (on cause shown) 
from the first or the first and second year’s course. 
Students so excused will nevertheless be required to 
undergo examination in all the subjects specified. 

The Certificate will state in which subjects the candi¬ 
date has gained Honours, and in which he has merely 
satisfied the Examiners. 

Entrance Exhibitions. 

I. Victoria Exhibition (Classics), ^15. 
II. Wellington Exhibition (GreekTestament), ^15. 
III. Dalton Mathematical Exhibition, ^15. Renewable 

for a second year. 
IV. Grammar School Scholarship, £17 per annum, 

tenable for three years ; open to scholars of the Manches¬ 
ter Grammar School only. 

V. Two Oxford and Two Cambridge Local Exhibitions, 
giving free admission to leCture classes in the College for 
one year, and renewable for two years further, are awarded 
annually on the results of the Oxford and Cambridge 
Examinations held in Manchester in December, 1880, and 
June, 1881. 

* Students who gain a place in the First or Second class in the 
annual examinations wili be excused a second attendance on these 
classes. 

VI. Gilchrist Scholarship, ^50 per annum, tenable for 
three years ; awarded on tbe results of the Matricula¬ 
tion Examination of the University of London, in June, 
1881. 

VII. Rumney Scholarship, £45 per annum, tenable for 
three years. 

VIII. Ramsbottom Scholarship, £40 per annum, ten¬ 
able for two years. The next competition will take place 
in 1882. 

IX. Crace-Calvert Scholarship, ^25 per annum, ten¬ 
able for two years. The next competition will take place 
in June, 1882. This scholarship is open only to duly 
qualified members of the Evening Chemistry Classes. 

Fellowship. 

The Langton Fellowship, £150 per annum, tenable for 
three years. Candidates must have been students in the 
College for not less than three sessions, and must during 
their studentship or within one year after the close of the 
same have obtained a degree of some University of the 
United Kingdom, or been eledted to the Associateship of 
the College. The next competition for the Fellowship 
will take place in 1881. 

Scholarships. 

The following (except the Shakspere Scholarship) are 
open to the competition of students of the College only. 

I. Victoria Scholarship (Classics), ^40 per annum, ten¬ 
able for two years. 

II. Wellington Scholarship (Greek Testament), £20 
per annum, tenable for two years. 

III. Shuttleworth Scholarship (Political Economy), 
£50, tenable for one year. 

IV. Shakspere Scholarship (English Language and 
Literature), £yo per annum, tenable for two years. 

V. Bradford History Scholarship, ^45 per annum, ten¬ 
able for one year, and renewable for a second year. 

VI. Dalton Chemical Scholarships, two, each of £50 
per annum, tenable for two years. 

VII. Dalton Mathematical Scholarships, one Senior 
and one Junior Scholarship, of the value of £25 each, ten¬ 
able for one year. 

VIII. Platt Scholarships (Physiology), two, one offered 
annually, £50 per annum, tenable for two years. (Two 
Platt Physiological Exhibitions of £20 each are offered 
for competition at the end of the Session 1880-1, open to 
first and second years’ students in Physiology.) 

IX. Heginbottom Physical Scholarship, £30 per an¬ 
num, tenable for two years. 

X. Ashbury Scholarships (Engineering), two, each of 
£25 per annum, tenable for two years. 

Prizes. 

I. Lee Greek Testament Prizes, one of £25 and one 
of £12 10s. value. 

II. Classical Prizes,—Essay, value ^5. Junior Class 
Prizes, value £5 and £2 10s. 

III. Shuttleworth History Prize, value £5, 
IV. English Essay and Poem Prizes, each of the value 

of £s- ... 
V. Early English Text Society’s Prizes.— A selec¬ 

tion of the Society’s publications offered to the compe¬ 
tition of students in the Day and in the Evening Classes 
respectively. 

VI. New Shakspere Society’s Book Prizes. 
VII. Cobden Club Book Prizes (Political Economy). 
VIII. Dalton Natural History Prize, value ^15. 
IX. Engineering Essay Prize, value £5. 

UNIVERSITY COLLEGE, NOTTINGHAM. 

Professor of Chemistry—Frank Clowes, D.Sc. Lond., 
F.I.C., F.C.S. 

Demonstrator—Mr. J. Hill Smith. 

Inorganic Chemistry. 

A systematic course of about twenty ledtures on the 
non-metallic elements will be delivered on Tuesday and 
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Thursday mornings. A tutorial class follows one lecture 
every week. The fee for the lecture course is one guinea, 
the inaugural ledture being free. 

An evening course of eleven ledhires on the same branch 
of chemistry will b"e delivered on Wednesdays : each lec¬ 
ture to be preceded by a tutorial class. Fee for ledtures 
3s. 6d.; for ledtures and classes 5s. The first ledture will 
be free. 

Practical and Technical Chemistry. 
The chemical laboratory will be open on Monday, 

Wednesday, and Friday mornings, and at other times by 
arrangement with the Professor. Fee for one attendance 
per week one guinea. 

An evening laboratory class will also meet every 
Tuesday evening. Fee, 10s. 6J., or 5s. for working men 
daily engaged in occupations involving the applications 
of chemistry. 

Full information can be obtained by application to the 
Secretary at the College. 

FIRTH COLLEGE, SHEFFIELD. 

Professor of Chemistry and Experimental Physics.—T. 
Carnelley, D.Sc. 

The Session will commence on Tuesday, Odtober 4, 
1881. 

First Year's Course.—Chemistry of the Non-Metallic 
Elements. Tuesday, Thursday, Saturday, from g to 
10 a.m. Fee, ^3 13s. 6d. 

Second Year's Course.-—Chemistry of Metals : Organic 
Chemistry. Monday, Wednesday, Friday, from 9 to 
10 a.m. Fee, £2 I3S- 6d. 

Laboratory.—Working hours to be arranged between 
Professor and Students. Students proposing to work six 
days a week can be entered for periods of one, two, or 
three months on payment of a certain proportion of the 
Sessional Fees, which are—For six days a week,^"i8 18s.; 
four, £14 14s. ; three, £10 10s. ; two, £j 10s. 6d. ; one, 
£4 4?. Fees for short periods:—For one month, £2 13s. 6d.; 
two months, £6 6s. ; three, £g gs.; four, £12 is. 6d. ; 

five. 3s- 6d- 
Evening Classes.—Ledture, Tuesday, 7 to 8 ; Class, 8 to 

9. Fee, 5s. per term, or gs. per two terms. Laboratory 
instruction, Wednesday, 7 to g. Sessional Fee, £2 2s. 
(Students joining the laboratory at Christmas will be 
charged half the fee for the whole Session). 

UNIVERSITY OF EDINBURGH. 

Professor.—A. Crum Brown, F.R.S.E. 
The Session will commence on Odtober 25, 1881. 
Two degrees in Science are conferred by the University 

of Edinburgh, viz., Bachelor of Science (B.Sc.) and 
Dodtor of Science (D.Sc.). Both these degrees are con¬ 
ferred in Physical and Natural Science, in Public Health, 
and in Engineering. 

Candidates for degrees in Physical and Natural Science 
must pass a preliminary examination in English, Latin, 
Arithmetic, the Elements of Mathematics, and the Ele¬ 
ments of Mechanics, and in at least two of the following 
subjedts, Greek, French, German, Higher Mathematics, 
Natural Philosophy, Logic, and Moral Philosophy. 

The First B.Sc. Examination embraces Mathematics, 
Natural Philosophy, Chemistry, Zoology, including Com¬ 
parative Anatomy, and Botany. The Second B.Sc. 
Examination the Higher Higher Mathematics, Natural 
Philosophy, Experimental Physics, Chemistry, Zoology, 
Botany, Physiology, and Geology. 

The D.Sc. Examination embraces Mathematics, Applied 
Mathematics, Experimental Physics, Pradtical Astronomy, 
Chemistry, Zoology and Comparative Anatomy, Animal 
Physiology, Botany, and Geology, including Palaeontology 
and Mineralogy. 

ANDERSON’S COLLEGE, GLASGOW. 

Professor of Chemistry.—William Dittmar, F.R.S.E. 
Chief Assistant.—M. T. Buchanan. 
Lecture Assistant.—John Lennox. 

Junior Assistants.—R. N. Lennox, James M. Bowie, 
and John McArthur. 

A Course of 100 Experimental Ledtures on Chemistry: 
Daily, Saturdays excepted, from 10 to 11, commencing 
about the end of Odtober. The Ledtures up to the end 
of the year are devoted to the elements of Chemical 
Philosophy and to the Chemistry of the Non-metallic 
Elements. After the new year the Course divides into 
two branches, viz., the Chemistry of the Metals (on the 
Mondays and Tuesdays) and Organic Chenv.stry, seledt 
chapters (on the Wednesdays, Thursdays, and Fridays). 
Six written examinations are held during the Session, 
which all the members of the class are required to attend. 

Fee, £2 25. 
The Laboratory for Pradtical Instrudtion in all branches 

of analysis, including technical assaying, and for original 
research is open daily (Saturdays excepted) during the 
Winter Session from 10 to 5, during Summer from g.30 
to 5. Advanced students may obtain permission to 
work privately on Saturday also until 11 p.m. The 
teaching is condudted on the tutorial system, each 
student working by himself and on his own subjedt. The 
Laboratory is furnished with all the necessaries for che¬ 
mical investigation. 

Fee for the Winter Session, £10 10s.; Summer Session, 
£6 6s ; two sessions, if paid in advance, £15 15s., or 
£2 2s. per month. 

THE 

“YOUNG” CHAIR OF TECHNICAL CHEMISTRY 

ANDERSON’S COLLEGE. 

Professor.—Edmund J. Mills, D.Sc. (Lond.), F.R.S. 
Senior Assistant.—Mr. J. Snodgrass. 
Junior Assistant.—Mr. J. Bicket. 
This Chair has for its objedt the instrudtion of Students 

in Chemistry as applied to the various branches of indus¬ 
try in Chemical and other works, Metallurgy, Agriculture, 
&c. 

Lectures. —Principal Course.—A Course of Fifty Lec¬ 
tures will be delivered on Mondays, Tuesdays, and 
Wednesdays, at 10 a.m., commencing on November 7th. 
The Ledtures will be illustrated with Experiments, Dia¬ 
grams, and Models, as well as by the adtual Inspedtion of 
Manufacturing Processes ; and the progress of the Students 
will be tested by periodical Examinations. The earlier 
Ledtures will have reference to units of weight and mea¬ 
sure, to the calculations necessitated by Chemical opera¬ 
tions, and to the nature and laws both of the Chemical 
process and its results. A particular subjedt will then be 
considered in comparatively minute detail, embracing for 
this session Dyeing and Printing. 

Fee for the Course, Two Guineas. To Laboratory Stu¬ 
dents, One Guinea. 

Subsidiary Course.—A subsequent Course of Thirty 
Ledtures will be delivered on Mondays, Tuesdays, 
and Wednesdays, at 10 a.m. These Ledtures are 
more particularly intended for Dyers, Colour Manufactu¬ 
rers, Brewers and Distillers, Tar Rectifiers, Drysalters, 
and others interested in a knowledge of Technical Organic 
Chemistry. 

Fee for the Course, Two Guineas. 
Technical Physical Chemistry. — Mr. J. Snodgrass, 

Senior Assistant, has arranged to deliver a series of 
Thirty Lectures and Demonstrations on Physico-Chemical 
Measurements. 

Fee for the Course, Half-a-Guinea. Laboratory Stu¬ 
dents, Plalf-a-crown. 

Laboratories.—The Laboratories, are open daily from 
10 to 4, and on Saturday from 10 to 1 o’clock for practical 
working by the Students, under the superintendence of 
the Professor and his Assistants. 

The Fee for attending the Laboratories is £20 per 
j Session of Nine Months, £iy 10s. for Six Months, £j 10s. 

for Three Months, or £2 10s. per month. 
I Students must have a fair acquaintance with elementary 
! Chemistry. 
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The New Laboratory Buildings, immediately contiguous 
to the former site, are now eredted and occupied. They I 
comprise four stories, with a ledture room in the rear, and 
are exclusively devoted to the purposes of this Chair. 

The Trustees, having had under consideration the re¬ 
quirements of Inventors, Patentees, and others whose 
investigations require isolation and privacy, as well as 
professional advice, have included in the arrangements Five 
Private Laboratories for Technical Research. 

Library.—A Students’ Library Society was founded in 
1875. Its objedts are to provide a collection of standard 
chemical works, and to maintain a regular supply of che¬ 
mical journals. A large number of works have already 
been purchased or bestowed, and nine journals are 
received. Annual subscription, Half-a-crown. 

Memorandum as to Bursaries. 
The Trustees of the 11 Young ” Chair have the superin¬ 

tendence of the Bursaries—regulating the appointment 
and teims on which they shall continue to be held. 

The Nominees of Donors to be appointed if they pass 
the necessary examinations. 

The Bursaries are of the amount of ^50 each per 
annum, tenable for three years, during which the Bursars 
shall be required to give their whole time and attention 
to the Ledtures and Laboratory duties of the “ Young ” 
Chair, paying the ordinary fees. Candidates to have at¬ 
tained sixteen years of age on application, to be of good 
moral charadter, and to pass such examinations as may 
be prescribed by the Trustees in the ordinary branches of 
an English education and the elementary principles of 
Chemistry. The Bursaries to be liable to foifeiture on 
the Bursars failing to exhibit approved progress under the 
Professor of the Chair, or being guilty of condudt, in the 
opinion of the Trustees, unworthy of their position. The 
Bursaries are only given to those whose means are 
limited, and who intend following some branch of Manu- 
fadturing Chemistry. 

ROYAL COLLEGE OF SCIENCE FOR IRELAND, 
Stephen’s Green, Dublin. 

Professor of Practical and Theoretical Chemistry.—W. 
Noel Hartley, F.C.S. 

The Session commences on Odtobe.r 3, 1881. 
The Chemical and Metallurgical Laboratories, under 

the diredtion of Mr. Hartley, are open every week-day 
during the Session, except Saturday. Instruction is given 
in the different branches of Analytical Chemistry, in¬ 
cluding Assaying, and in the methods for performing 
Chemical Research. Fee, for the Session of nine months. • 
£12; or for three months, £5 ; or for one month, £2. 

There are four Royal Scholarships of the value of £50 
each yearly, with Free Education, including Laboratory 
Instruction, tenable for two years ; two become vacant 
each year; they are given to Students who have been a 
year in the College. There are also nine Exhibitions 
attached to the College, of the yearly value of ^50 each, 
with Free Education, including Laboratory Instruction, 
tenable for three years; three become vacant each 
year. 

A Diploma of Associate of the College is granted at 
the end of the three years’ course. 

Evening Classes.—A Course of about ten Ledtures on 
Organic Chemistry will be given by Prof. Plartley on 
Fridays, at 8. Fee, 5s. 

CHEMICAL LECTURES, CLASSES, AND 
LABORATORY INSTRUCTION. 

City and Guilds of London Institute for the 

Advancement of Technical Education, Cowper Street, 
Finsbury.—Session commences October 4, 1881. Day and 
Evening Ledtures and Laboratory instrudtion. Technical j 
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Chemistry, Prof. H. E. Armstrong, Ph.D., F.R.S. Tech¬ 
nical Physics, Prof. W. E. Ayrton, F.R.S. 

City of London College, 52, Leadenhall Street, E.C. 
—Chemical Ledturer—Dr. A. C. Maybury. The courses 
of ledtures are as follows :— 
Elementary Eledtricity .. .. Mondays, 6.30—7.30. 
Elementary Chemistry. ,, 7,30—8.30. 

The Session will commence on Monday, Odtober 3. 
Fee, 6s. per term ; per session, 15s. 

These classes are specially arranged for Students pre¬ 
paring for the Science and Art Department Examinations, 
Matriculation, Chemists’ Assistants, Teachers, &c. 

Crystal Palace Company’s School of Art, Science, 

and Literature. School of Practical Engineering. 

Principal—Mr. J. W. Wilson, Assoc. Inst. C.E.—-This 
school was established with the purpose of affording to 
Students of Civil or of Mechanical Engineering the ad¬ 
vantage of thorough practical instrudtion in the rudiments 
of either profession, and in the manipulation of materials. 
The leading objedt is to piepare Students, by systematic 
pradtical instrudtion, for professional articles, so that on 
entering an Engineer’s office or worKS the pupil may at 
once be useful to his Principal, and enabled to take ad¬ 
vantage of the opportunities for learning open to. him, 
because he has mastered the elementary details of the 
profession. The school is also available for Students al¬ 
ready articled, who desire instrudtion either in the offices 
or shops. The Colonial Sedtion is designed particularly 
for gentlemen who are going to the Colonies or abroad, 
as explorers or settlers. The objedt proposed is to afford 
them so much pradtical knowledge of scientific and me¬ 
chanical work and expedients as shall enable them best 
to utilise the means at their disposal, especially when 
entirely dependent on their own resources. 

Ladies' Division.-—The School was established to utilise 
the valuable Courts and Colledtions of the Crystal Palace 
for the purposes of instrudtion in Art, Science, &c., so 
that education of the highest class might be afforded on 
reasonable terms under most advantageous conditions. 
The system of tuition is, for some subjedts, in the manner 
of private tutorial instrudtion by the best masters, but 
other subjedts are taught on the University method, in 
accordance with the regulations laid down by the Syndicate 
of the University of Cambridge, by whom some of the 
ledtures and clashes are condudted. A student may take 
lessons in one or several studies at option. The School 
is a centre for both the University of Oxford and the Uni¬ 
versity of Cambridge Local Examinations, the Oxford Ex¬ 
amination for Women, and for the Cambridge Pligher 
Local Examination. The following examinations will be 
holden in the Ladies’ Division during 1881-82:—Cambridge 
Local, December, 1881; Oxford Local and Oxford Exami¬ 
nation for Women, June and December, 1882 ; Cambridge 
Higher Examination, June, 1882. The session opens on 
Odtober 1. 

Charterhouse Institution.—The Session commences 
September 24, under the presidency of the Rev. Henry 
Swann, M.A, Ledtures and Pradtical Work in a well- 
fitted laboratory capable of holding 60 students. 

Berners College of Chemistry and the Experi¬ 

mental Sciences, 44, Berners Street, W.—Prof. E. V. 
Gardner, F.A.S., M.S.A. The Laboratory is open morn¬ 
ing and evening throughout the year. A pradtical School 
of Science of a private charadter; the Courses of study 
are carried on by private class ledtures in the various sub¬ 
jedts, and by private Courses of study. These Courses are 
limited as to time, but are continued so long as is necessary 
to the Complete pradtical study of the subjedt or subjedts 
by the Pupil or Pupils. The studies embrace the Experi¬ 
mental Sciences and Chemistry—Agricultural, Technical, 
and Analytical; the Science and Pradtice of Photography^ 
Steam, Telegraphy, Eledtricity, Magnetism, and Galvanism’ 
the Natural Sciences of Mineralogy, Geology, and Botany. 
The preparatian of Gentlemen fer the various Examining 
Boards and investigations connedted with Patents are pro¬ 
minent features of the work of this College. 

Schools of Chemistry. 
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Birkbeck Literary and Scientific Institution, 

Southampton Buildings, Chancery Lane. — Inorganic 
Chemistry. Ledtures:—Elementary, Tuesdays, 8.30 to 
9.30 ; Advanced, Saturdays, 7 to 8. Practice:—Ele¬ 
mentary, Saturdays, 4to 6; Advanced, Saturdays, 8 to 10. 
Teacher, Geo. Chaloner, F.C.S. Organic Chemistry:— 
Course of Thirty Ledtures will be given on Tuesday 
evenings, at 7 o’clock, by Mr. H. Chapman Jones, F.C.S., 
commencing on Odtober 4th. Pradtical Organic Che¬ 
mistry :—This Class will meet in the Laboratory of the 
Institution, under Mr. Chapman Jones’s direction, cn 
Saturdays from 4 to 6 and from 8 to 10 p.m. 

New Central School of Chemistry and Pharmacy, 

173, Marylebone Road, London.—Mr. A. P. Luff, F.I.C., 
F.C.S., and Mr. J. Woodland, F.C.S., M.P.S. 

Onslow College of Science, 183, Kings Road, 
Chelsea, S.W.—Special Evening Classes in Inorganic and 
Organic Chemistry, &c. The Chemical and Physical 
Laboratory is open every evening for pradtical work from 
7 to 10 p.m. 

South West London Central School of Chemistry 

and Pharmacy, 183, King’s Road, Chelsea.—Daily Lec¬ 
tures by Mr. W. H. Martin. 

Royal Veterinary College, Camden Town.—Pro¬ 
fessor of Chemistry, Mr. R. V. Tuson. 

School of Pharmacy of the Pharmaceutical So¬ 

ciety of Great Britain, 17, Bloomsbury Square.—The 
school opens on Monday, the 3rd of Odtober. Ledtures 
on Chemistry and Pharmacy, by Professor Redwood, on 
Monday, Tuesday, and Wednesday mornings, at 9 a.m. 
The Laboratories for Pradtical Instrudtion in Chemistry 
as applied to Pharmacy, &c.,- under the diredtion of Prof. 
Attfield, will be open daily at 10 a.m. throughout the 
Session. They are fitted up with every convenience for 
the study of the principles of Chemistry by personal ex¬ 
periment, synthetical as well as analytical. They are 
specially designed for the student of Pharmacy, but are 
also well adapted for the acquirements of a knowledge of 
Chemistry in its application to Medicine, Manufactures, 
Analysis, or Original Research. There is no general class 
for simultaneous instrudtion, each student following an in¬ 
dependent course of study always determined by his 
previous knowledge pupils can therefore enter for any 
period at any date. Fees, One Course, ,£3 3s. ; an entire 
Session-—Two Courses,^4 4s.; Perpetual Admission, £5 5s. 
Council Prizes.—At the end of each of the five months’ 
Courses of Ledtures on Chemistry and Pharmacy, and 
Botany and Materia Medica, a Bronze Medal and Certifi¬ 
cates of Merit, and at the close of the Session (ten 
months) a Silver Medal and Certificates of Honour and 
Merit, are offered for competition by the Council. In the 
Class of Pradtical Chemistry, the Silver Medal, two Bronze 
Medals, and Certificates of Honour and Merit, offered by 
the Council, are competed for at the end of the Session only. 

South London School of Chemistry, 325, Ken- 
nington Road.—Dr. John Muter, F.C.S. Daily, at 10 a.m. 
Sixty Ledtures on Theoretical Chemistry, and Junior and 
Senior Course of Pradtical Chemistry. 

The Westminster College of Chemistry and 

Pharmacy, Trinity Square, S.E.— Messrs. Wills and 

Wootton. Daily, at 9.30 a.m. Theoretical and Pradtical 
Chemistry. Also Evening Classes. 

Birmingham.—Queen’s College.—Mr. A. Bostock 
Hill, M.D. 

Mason Science College.—Evening Classes. 
Bristol Medical School.—Mr. T. Coomber, F.C.S. 
Liverpool Royal Infirmary School of Medicine. 

—J. Campbell Brown, D.Sc. Lond.; F.C.S. 
School of Technical Chemistry, 7 and 9, Hackin’s 

Hey, Liverpool.—Mr. A. Norman Tate. 
College of Chemistry, Liverpool — Mr. S. H. 

Johnson, F.C.S. 
Royal Institution, Hull.—Mr. G. C. Robinson, 

F.R.S.E., F.C.S. 
Leeds School of Medicine.—Prof. T. E. Thorpe, 

Ph.D., F.R.S. 
Leeds Mechanics’ Institution.—Mr. G. Ward, F.C.S. 
Manchester Mechanics’ Institution. —Evening 

Classes. 
Queenwood College, near Stockbridge, Hants.—Dr. 

H. Wilson Hake, F.C.S., F.I.C. Ledtures on Inorganic 
Chemistry and Physics and Laboratory Instrudtion. 

Salford Working Men’s College, Evening Classes. 

—Teacher of Chemistr}', Mr. G. H. Hurst. Ledtures on 
Organic and Inorganic Chemistry and pradtical laboratory 
instrudtion. 

Sheffield School of Medicine.—Mr. A. H. Allen, 
F.C.S. A course of Ledtures on Inorganic and 
Organic Chemistry is delivered by Mr. Alfred H. Allen 

I during the Winter session. The Summer Course of Prac- 
[ tical Chemistry is under the diredtion of Mr. A. H. Allen. 
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Sheffield Borough Analysts’ Laboratory, i and 3, 

Surrey Street. — Mr. A. H. Allen, F.C.S. Day and 
Evening Classes. 

Wesley College, Sheffield.—Leilures on Chemistry, 
Natural Philosophy, and Natural Science by the Rev. W. 
H. Dallinger, F.R.S. 

Aberdeen School of Science and Art Mechanics’ 

Institution.—Mr. Thomas Jamieson, F C.S. 
Dundee Literary Institution Chemical and Physi¬ 

cal Laboratory.—Ledturets on Chemistry, Mr. Frank 
W. Young, F.C.S., Mr. John Thomson, and Mr. Robert 
Low. Classes and Evening Ledlures daily. 

School of Medicine, Edinburgh.—Dr. Stevenson 
Macadam, F.R.S.E., Mr. Falconer King, Mr. Ivison 
Macadam, Mr. Drinkwater, and Mr. Buchanan. 

School of Pharmacy and Chemistry, Edinburgh.— 

The instruction qualifies for graduation in Medicine and 
Science in the University of Edinburgh and other Exa¬ 
mining Boards. Chemistry, Mr. Drinkwater, F.C.S., 
L.R.C.P.; Materia Medica and Pharmacy, Dr. Urquhart; 
Botany, Mr. D. M'Alpine, B.Sc. Lond. Day and Evening 
Classes. 

Minto House Medical School, Chambers Street, 

Edinburgh.—Mr. J. Falconer King. Ledtures andClasses. 
Glasgow University.—Prof. J. Ferguson. 
Glasgow Mechanics’ Institution.—Mr. R. R. Tat- 

lock, F.R.S.E., F.C.S. 
Glasgow Veterinary College.—Mr. Stephen Cooke, 

F.C.S. 
School of Chemistry, 138, Bath Street, Glasgow.— 

Dr. Wallace, Mr. Tatlock, and Dr. Clark. Day and 
Evening Classes. 

Chemical Laboratory, 180, West Regent Street, 
Glasgow.—Dr. Milne. Day and Evening Classes. 

Queen’s College, Belfast.—Dr. Letts. ' 
Queen’s College, Cork.—Dr. Maxwell Simpson. 
Queen’s College, Galway.—Dr. T. H. Rowney. 
Royal College of Surgeons in Ireland.—Dr. C. A. 

Cameron, F.I.C. Assisted by Mr. F. Heron, F.I.C., Mr. 
P. A Pit 1, Mr. J. Macallan, F.I.C., and Mr. A. Keating. 
The Laboratories of the College are provided with every 
appliance for the study of Chemistry, especially in its ap¬ 
plication to Medicine, Hygiene, and Pharmacy. 

Dublin, Carmichael School.—Dr. C. R. C. Tichborne. 
Dublin, Catholic University.—Mr. Campbell. 
Dublin, Dr. Steevens’s Hospital and Medical 

College.—Mr. McHugh. 
Mechanics’ Institute, Abbey Street, Dublin.—Mr. 

Clement J. Leaper. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—Ail degrees oi temperature are Centigrade, unless otherwise 
expressed. 

Comptcs liendus Hebdcmadaires des Seances, de VAcademic 
des Sciences. No. 4, July 25, 1881. 

Hydrochloric Ether of Glycol.—M. Berthelot.— 
Glycolic ether has a gteater tendency to combine with 
acids forming compound ethers than has glycol, or than 
have the simple ethers of the monatomic alcohols. 
Hence in certain respects it may be approximated to the 
bases propeily so-called. 

On Hemihedral Crystals with Inclined Surfaces, 
as Constant Sources of Electricity.—MM. Jacques and 
Pierre Curie.—A sedtion suitably cut in a hemihedral 
crystal with inclined surfaces, and placed between two 
leaves of tin, constitutes a condenser which is capable of 
charging itself when compressed. With this system we 

I59 
may realise a new instrument, a condenser source, which 
possesses special properties. It may serve as a standard 
of static eledtricity for measuring charges and capacities. 
The authors give in this memoir an absolute measurement 
of the quantities of eledtiicity liberated by tourmaline and 
quartz under a given pressure. 

Determination of the Angular Distance of Colours. 
A. Rosenstiebl.—The projedtion of a table of colours upon 
the sides of an equilateral triangle renders it possible to 
determine the txadt angular distance of the colours, a 
result which has not yet been obtained, and which suffices 
to connedt together the fads at present known. The 
author gives a diagram representing the law of the mix¬ 
ture of colours, and which will be advantageously substi¬ 
tuted for Newton’s rule. 

Eledtric tap : the Transformation, Transportation, 
and Use of Energy.-G. Cabanellas.—This paper is 
inserted at length. 

Formation-heat of Explosives.—MM. Sarran and 
Veille.—The authors desciibe their manner of experi¬ 
menting, and promise to give their results in a future 
memoir. 

The Magnesia Industry.—If we cause a solution of 
magnesium chloride to be absorbed by dry slacked lime, 
the magnesia set at liberty plays the part of a cement, and 
the matter may be moulded into small porous fragments. 
If one of these fragments is suspended in a solution of 
magnesium chloride after some days the lime is entirely 
substituted by hydrate of magnesia. The fragment has 
been the seat of a double diffusion ; the magnesium chlo¬ 
ride has diffused itself from without to within, and is 
changed in the fragment into calcium chloride, which in 
turn becomes diffused from within to without. These two 
diffusions are simultaneous and come to an end when all 
the lime has been substituted by magnesia. ’ Here, then, 
is a means of reducing into a small volume a precipitate 
which would have occupied the entire bulk of the solution, 
if the fragment of lime had been stirred up in it at firs'. 
The same phenomena are produced if a great number of 
such fragments are heaped up in a suitable vessel, where 
a solution of magnesia is made to circulate slowly from 
the top to the bottom. In five or six days the conversion 
is complete ; the solution may be replaced by pure water, 
and the magnesia washed completely. On stirring up it 
becomes a white pulp, which, if dried in the air, gives a 
very friable mass. It is hydrated magnesia which may 
remain for a long lime exposed to the air without becoming 
notably carbonated. Its purity depends on that of the 
lime employed. In working on the large scale the author 
uses a paste of lime, which he forces through a plate of 
metal pierced with small holts, so as to eliminate stones 
and unburnt pieces. If these “worms” fell upon the 
ground, or into water, they would at once return to their 
pasty state. He therefore receives them in a solution of 
magnesium chloride, where they become at once covered 
with a slender coating of magnesia, which consolidates 
them so well that they may be heaped up to the height of 
i'5o metres, still leaving between them the interstices 
needful for the circulation of the liquid. The paste of 
lime should contain from 34 to 36 per cent of anhydrous 
lime. The solution of magnesian salt should contain 
from 25 grms. to 40 grms. of anhydrous magnesia per 
litre. The laws of diffusion laid down by Graham are 
here at fault. The acceleration of the phenomena, due to 
an increase of strength, is balanced by the resistance 
opposed by a more consistent deposit of magnesia. The 
presence of sodium chloride, always abundant in the water 
of salt marshes, is indifferent. Soluble sulphates must be 
removed by adding the water from a former operation, rich 
in calcium chloride, and allowing the calcium sulphate to 

1 settle, after which the clear liquor is run off for treatment. 

Certain Reactions of Morphine and its Congeners. 
—E. Grimaux.—The author has treated morphine with 
formic aldehyd in presence of sulphuric acid, making use 
of morphine dissolved in glacial acetic acid, a few drops 
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of methylenic aceto-chlor-hydrin, and sulphuric acid in 
excess. He thus obtains a new base, which he is examin¬ 
ing. All the ethers of morphine behave in a similar 
manner. 

Boric Acid, its Existence in the Salt Lakes of the 
Modern Period and in Natural Saline Waters.—M. 
Dieulafait.—The author concludes that the boric acid 
existing in sedimentary deposits, always associated with 
saline substances, is derived from the spontaneous 
evaporation, at ordinary temperatures, of the waters of 
ancient seas. 

Les Monies, Revue Hebdomadaire des Sciences. 
No. 3, May ig, 1881. 

System of Annular Magnetic Compensators for 
the Correction of the Compass.—M. Duchemen.—This 
system consists in the application of annular magnets in 
place of the straight magnetic bars generally employed 
for the correction of the compass on board iron ships. 

The Faure Battery.—Speaking of experiments per¬ 
formed in the Hall of the Societe d’Encouragement, the 
writer declares that it was impossible to conceal from the 
eyes of connoisseurs the rapid decline of the luminous, 
thermic, and dynamic powers of the apparatus. He denies 
that M. Faure has succeeded in augmenting the accumu¬ 
lating power of the apparatus of M,. Plan e in the propor¬ 

tion of i to 40. 

No. 4, May 26, 1881. 

M. Paul Laurencin*gives a description in full of the 
Nihilist bombs as used for the assassination of the late 
Emperor of Russia. The editor adds the remark that “ if 
science merely served to realise inventions so criminal 
there would be little reason to boast of its progress.” 

True Chemistry (No. 3).—M. Maumene.—The author 
advances as new proofs of the importance of his theory 
the decomposition of mercury cyanide and the action of 
nitric acid upon metals. 

No. 5, June 2, 1881. 

M. Macagno h.ts been experimenting upon the influence 
of atmospheric eledtricity upon the growth of the vine. A 
copper wire with a platinum point was plunged into the 
extremity of a branch bearing fruits, whiht another wire 
connedted the origin of the branch with the soil. An in¬ 
crease of vegetation was distindV, the wood of the branches 
contained less potash than that of other branches, whilst 
the grapes contained more sugar and less acid. 

MISCELLANEOUS. 

The Technological Society.—This Society, which 
has been recently established at Peckham, will meet every 
Friday at 8 p.m. at the Goldsmith Road Mission (adjoining 
St. Chrysostom’s Church, Hill Street). An introductory 
ledture on “ The Arts and Sciences,” will be delivered on 
Friday evening, September 30th, 1881, by Hugh Clements, 

F.S.Sc., M.S.A. 

Relation between Temperature and the Rate of 
Chemical Adtion.—R. B. Warder.—The speed of the 

readlion, 
C2H5.O.C2H3O + Na0H = NaC2H3O24-C2H5OH, 

in dilute aqueous solution, has been observed at tempera¬ 
tures from 3'6° to 3770 C. This series of determinations 
nearly agrees witn the equilateral hyperbola, 

(7'5 + a) (62-5°— 0=52i'4» 
where t is the temperature, and a expresses the number of 
gram-equivalents per litre which would (according to the 
theory of the action of mass) readt upon each other per 
minute in a solution kept of normal strength. Further 
details are deferred.—Journal of the American Chemical 

Society. 

New Solid Flame Burner.—We have received from 
Mr, Fletcher, of Warrington, a sample of a new pattern 
of his patent solid flame burner. Although very small it 
will readily boil 7 or 8 gallons of water, with the ordinary 
day-pressure of gas. It will, at full power, burn about 
10 cubic feet of gas per hour, and will boil a quart of 
water in a light kettle in about six minutes, requiring for 
this about 1 cubic foot of gas. The flame, is perledtly 
solid, with a brilliant green centre when at its full power, 
and is intensely hot, giving the highest duty ever obtained 
for the quantity of gas consumed. The tests, as reported 
in the Proceedings of the British Association of Gas 
Managers (1880), show a duty nearly double that obtained 
from an ordinary Bunsen, burning the same quantity of 
gas. The burner is an improvement on the previous 
patterns which have been so highly spoken of, and is 
peculiarly adapted for general domestic purposes. It is 
designed for the roughest and hardest work, retaining at 
the same time the high duty optained from the original 
and more delicately made patterns, which were not so 
well fitted for rough usage and were more costly. 

Just Publish-d, 
Royal 32mo., Roan, gilt edges7, 43 pages, with diagrams, price 5s. 

A POCKET-BOOK FOB CHEMISTS, 
Chemical Manufacturers, Metallurgists, Dyers, Distillers, 

Brewers, Sugar Refiners, Photographers, Students, &>c. 

By THOMAS BAYLEY, Assoc. R. C. Sc. Ireland. 
Analytical and Consulting Chemist and Assayer. 

SECOND EDITION, WITH ADDITIONS. 

Synopsis of Contents. 

Atomic Weights ar.dFadtors—Useful Data—Chemical Calculations 
—Rules for Indirect Analysis—Weights and Measures—Thermo¬ 
meters and Barometers—Chemical Physics—Boiling-points, &c.— 
Solubility of Substances, Inorganic and Organic—Spe lfic Gravity: 
methods of obtaining, conversion of hydrometers, strength of solu¬ 
tions by specific gravity—Analysis: gas analysis, water analysis, 
qualitative analysis and readtior.s, volumetric analysis, manipulation 
•—Mineralogy—Assaying—Alcohol, Beer, Sugar—Miscellaneous tech¬ 
nological matter re’ating to Potash, Soda, Sulphuric Acid, Chlorine, 
Tar Products, Petroleum, Milk. Tallow, Photography, Prices—For¬ 
mulae for Alcohol, Beer, Wort, and Corredtion of Density for Tem¬ 
perature—The Elements arranged according to Mendelejeff's Classi¬ 
fication-Table showing strength of solution of ammonia by specific 
gravity—Table showing the strength of solut'uns of Glycerine by 
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different corredt ons—Dry Reagents, &c. 
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THE STUDENT’S TEXT-BOOK of ELEC- 
T TRICITY. By HENRY M. NOAD, Ph.D , F.R.S., F.C.S. 

New Edition, carefully Revised. With an Introdudtion and Adduional 
Chapters, by W. H. PREECE, M.I.C.E., Vice-President of the 
Society of Telegraph Engineers, &c. 

“A reflex of the existing state of eledtrical science, adapted for 
students.”—W. H. Preece, Esq., in Introdudtion. 

“ We can recommend Dr. Noad’s book for clear style, great range 
of subjedt, a good index, and a plethora of Woodcuts. Such collec¬ 
tions as the present are indispensable.”—Atheneeum. 

“ Dr. Noaa’s text-book has earned for itself the reputation of a 
truly scientific manual for the student of eledtricity, and We gladly 
hail this new amended edition, which brings it once more to th 5 
front.”—Telegraphic Journal. 

* “ An admirable text-book for every student—beginner or advanced— 
of eledtricity.”—Engineering. 

*• An admirable handbook.”—We tmins er Review. 
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("'Ey of London—King Street, Corner of 
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Mead, on the premises, or at 102, Southwark Street, S.E. 

C ILICATE OF SODA, Solid and in Solutions 
of Various Degrees of Concentration : thefinest quality ob¬ 

tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD anil SONS, Soap 
Makers, &c., Warrington. 

London Agent—PL P. GLARKE, G^eat Tower Street, E.C. 
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ON THE 

SEPARATION OF HYDROCARBON OILS FROM 

FAT OILS* 

By ALFRED H. ALLEN, F.C.S., F.I.C. 

The extensive production of various hydrocarbon oils 
suitable for lubricating purposes, together with their low 
price, has resulted in their being largely employed for the 
adulteration of animal and vegetable oils. The hydro¬ 
carbons most commonly employed for such purposes are: — 

1. Oils produced by the distillation of petroleum and 
bituminous shale, having a density usually ranging 
between 0^870 and o-gi5. 

2. Oils produced by the distillation of common rosin, 
having a density of crg65 and upwards. 

3. Neutral coal oil: being the portion of the produds of 
the distillation of coal-tar boiling about 200° C , and 
freed from phenols by treatment with soda. 

4. Solid paraffin, used for the adulteration of bees’-wax 
and spermaceti, and employed in admixture with 
stearic acid for making candles. 

The methods for the detection of hydrocarbon oils in 
fat oils are based on the density of the sample; the lowered 
flashing and boiling-points; the fluorescent characters of 
the oils of the first two classes; and the incomplete 
saponification of the oil by alkalies. The taste of the oil, 
and its odour on heating are also useful indication.;. 

If undoubtedly fluorescent, an oil certainly contains a 
mixture of some hydrocarbon, but the converse is not 
striftly true, as the fluorescence of some varieties of 
mineral oil can be destroyed by chemical treatment, and 
in other cases fluorescence is wholly wanting. Still, by 
far the greater number of hydrocarbon oils employed for 
lubricating purposes are strongly fluorescent, and the 
remainder usually become so on treatment with an equal 
measure of strong sulphuric acid. 

If strongly marked, the fluorescence of a hydrocarbon 
oil may be observed in presence of a very large proportion 
of fixed oil, but if any doubt exist the hydrocarbon oil 
may be isolated. As a rule, the fluorescence may be seen 
by holding a test-tube filled with the oil in a vertical posi¬ 
tion in front of a window, when a bluish “ bloom” will be 
perceived on looking at the sides of the test-tube from 
above. A better method is to lay a glass rod, previously 
dipped in the oil, down on a table in front of a window, 
so that the oily end of the rod shall project over the edge 
and be seen against the dark back-ground of the floor. 
Another excellent plan is to make a thick streak of the oil 
on a piece of black-marble, or glass smoked at the back, 
and to place the streaked surface in a horizontal point in 
front of and at right angles to a well-lighted window.f 
Examined in this manner, a very slight fluorescence is 
readily perceptible. If at all turbid the oil should be 
filtered before applying the test, as the reflection of light 
from minute particles is apt to be mistaken for true 
fluorescence. In some cases, it is desirable to dilute the 
oil with ether, and examine the resultant liquid for 
fluorescence. An exceedingly small amount of mineral 
o.l suffices to impart a strong blue fluorescence to ether. 

The quantitative analysis of mixtures of fat oils with 
hydrocarbon oils has till recently been very uncertain, the 
published methods professing to solve the problem being 

* A Paper read before the Chemical Sedtiou of the British 
Association, York Meeting, 1881. 

+ Either of these plans is infinitely superior to the polished tin¬ 
plate usually recommended. In Bhort, the back-ground should be 

black, not white. 

| for the most part of very limited applicability, and in some 
I cases wholly untrustworthy. 4 

When the hydrocarbon oil in admixture happens to be 
of comparatively low boiling-point, it may often be driven 
off by exposing the sample to a temperature of about 
150° C., but the estimation thus effected is generally too 
low, and often quite untrustworthy. 

When it is merely desired to estimate approximately 
the proportion of hydrocarbon oil present, and not to 
isolate it or examine its exaCt character, Kcettstorfer’s 
titration-process may be used, as suggested by Messrs. 
Stoddart. But the best and most accurate method of 
detecting hydrocarbon oils in, and quantitatively separating 
them from, fat oils, is to saponify the sample, and then 
agitate the aqueous solution of the soap with ether.* On 
separating the ethereal layer and evaporating it at or 
below a steam heat the hydrocarbon oil is recovered in a 
state of purity. 

Either caustic potash or soda may be employed for the 
saponification, but the former alkali is preferable, owing 
to its greater solubility in alcohol and the more fusible 
character of the soaps formed. A convenient proportion 

I to work with consists of 5 grms. of the sample of oil, and 
25 c.c. of a solution of caustic potash in methylated spirit, 
containing about 80 grms. of KHO per litre. Complete 
saponification may usually be effected by boiling down the 

1 mixture in a porcelain dish, with frequent stirring, until 
i it froths strongly. In the case of butter, cod-liver oil, 
I and other fats which undergo saponification with difficulty, 
it is preferable to precede this treatment by digestion of 
the mixture for half an hour at 100° C. in a closed bottle. 
After evaporating off the alcohol, the soap is dissolved in 
water, brought to a volume of 70 to 80 c.c., and agitated 
with ether. The ethereal solution is separated, washed 
with a little water and carefully evaporated. The agita¬ 
tion with ether must be repeated several times to effect a 
complete extraction of the hydrocarbon oil from the soap 
solution. 

The foregoing process has been proved to be accurate 
on numerous mixtures of fat oils with hydrocarbon oils. 
The results obtained are correct to within about x percent 
in all ordinary cases. In cases where extreme accuracy 
is desired, it is necessary to remember that most, if not 
all, animal and vegetable oils contain .traces of matter 
wholly unaCted on by alkalies. In certain cases, as butter 
and cod-liver oil, this consists largely of cholesterin, 
C26H440.f The proportion of unsaponifiable matter 
soluble in ether which is naturally present in fixed oils 
and fats rarely exceeds per cent, and is usually much 
less. Sperm oil, however, constitutes an exception, 
yielding by the process about 40 per cent of matter 
soluble in ether.f This peculiarity has no practical effect 
on the applicability of the process, as sperm oil, being the 
most valuable of commercial fixed oils, is never present 
without due acknowledgment of the faCt. Spermaceti 
and the other waxes yield, after saponification, large per¬ 
centages of matter to ether, and hence the process is not 
available for the determination of paraffin wax in admix¬ 
ture with these bodies, though it gives accurate results 
with the mixtures of paraffin and stearic acid so largely 
employed for making candles. 

The following figures obtained in my laboratory by the 
analysis of substances of known purity and of mixtures of 
known composition, show the accuracy of which the pro- 

* According to my experience, treatment of the dry soap with ether, 
petroleum spirit, or ether solvent, is liable to cause error from solu¬ 
tion of the soap itself, if much hydrocarbon oil be present. 

f The process affords a very rapid and simple means of isolating 
cholesterin. Thus, on dissolving the traces of unsaponifiable matter 
left by butter in a little hot alcohol, and allowing the liquid to cool, 
abundant crystals are deposited, which may be identified as choles¬ 
terin by their microscopic and chemical characters. A sample of 
butterine gave no cholesterin. 

t I am investigating this interesting fadt, and have obtained full 
confirmation of Chevreul’s observation that sperm oil when saponified 
yields a peculiar solid alcohol instead of glycerin. It is distinct from 
cetyl alcohol, and distils, apparently without decomposition, at a very 
high tempeiature. 
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cess is capable. The process was in each case on about 
5 grms. of the sample in the manner already described. 

The results are expressed in percentages. 

Composition of Su bstance taken. Unsaponifiable 
Matter found. 

Fat Oil. H\ drocarbon Oil. 
Olive.. 40 Shale oil .. 60 58-03 
Olve.. 80 Shale oil .. 20 19 37 
Olive.. 40 Rosin oil .. 60 59'42 
Olive.. 80 Rosin oil .. 20 1961 
Rape.. 86 Shale oil 16 15-95 
Cotton seed 60 Rosin oil .. 40 3974 
Linseed .. 60 Rosin oil .. 40 39'32 
Castor 60 Rosin oil .. 40 38-88 
Cod-liver .. 70 Rosin oil .. 30 30-80 
Cotton seed 48 Coal-taroil.. 52 52-60 
Lard .. 6O Paraffin wax 40 39‘54 
Lard.. 20 Paraffin wax 80 80-09 

Olive.. 100 0 1-14* 

Rape.. IOO 0 1 -00* 
Castor ICO 0 0-71 
Cod-liver .. IOO 0 1-82 
Palm IOO 0 0-54 
Butter fat.. IOO 0 0-46 
Sperm IOO 0 41-49 
Spermaceti IOO 0 4g-68 
Japan wax IOO 0 I*I4 
Lard .. IOO 0 0-23* 
Cacao butter IOO 0 0-22 

The following table indicates the general behaviour of 
the constituents of complex fats, oils, and waxes when the 
aqueous solution of the saponified substance is shaken 
with ether:— 

Dissolved by the Ether. 

Hydrocarbon oils; including, 
Shale and petroleum oils. 
Rosin oil. 
Coal-tar oil. 
Paraffin wax and ozokerite. 
Vaseline. 

Neutral resins. 
Unsaponified fat or oil. 
Unsaponifiable matter; 

as cholesterin. 
Spermylalcohol; fromsperm 

oil. 
Cetyl alcohol; from sperma¬ 

ceti. 
Myricyl- alcohol; from bees’- 

wax. 

Remaining in the Aqueous Liquid. 

Fatty acids. . 
In combina • 

Resin acids. tion with 
the alka- 

Carbolic and lies used, 
f Cresylic acids.' 

Glycerol (Glycerin). 

The hydrocarbon oil having been duly isolated by 
saponifying the sample and agitating the solution of the 
resultant soap with ether, its nature may be ascertained 
by observing its density, taste and smell, behaviour with 

acids, &c. 
I have to express my indebtedness to Mr. Charles 

Harrison for the valuable assistance he has rendered me 
in establishing the analytical fadts described in the fore¬ 

going paper. 

Present Chemical Dodtrines : General Theory of 
Chemical Adtion.—E. J. Maumene.—All chemical re¬ 
actions may be regarded as adtions either of contadt or of 
mixture, and are regulated in the former case by specific 
gravity and molecular weight: in a word, by the molecular 
volume of the bodies present, and in the second case, by 
their molecular weight. He rejedts the notions of mole¬ 
cule and atom, and employs the terms equivalent and 
atomic volume.—Les Mondes. 

* The experiments marked with an asterisk were not made stridtly 
bythe same process as the majority. 

f In a previous research I found that carbolic and cresylic acids 
were wholly removed from their ethereal solutions by agitation with 
caust soda. 

( Chemical News, 
1 Sept. 30,1881. 

ELECTRIC LIGHTING BY INCANDESCENCE. 

At the recent meeting of the British Association Mr. J. W. 
Swan read a paper on the incandescent lamp invented by 
him. He said that the difficulty in producing eledtric light 
with carbon points was to make it steady and to moderate 
its excessive brilliance. By dint of improvements in the 
form and quality of the charcoal pencils and ingenious 
mechanism for maintaining the points of these pencils at 
one constant distance from each other, the first of these 
difficulties had to a very large extent been overcome. But 
the second had remained, and must remain as an insuper¬ 
able obstacle to the application of this form of eledtric light 
to the general purposes of artificial illumination. That 
form of eledtric light was only exceptionally applicable, 
leaving the greater number and the more important of our 
wants in respedt of artificial light unprovided for. It was, 
in his opinion, inapplicable to domestic lighting, and it 
was there that we experienced the most keenly the evils 
of the existing modes of artificial illumination by means 
of gas and oil lamps. In order to adapt eledtric light to 
house illumination it was necessary to entirely change the 
method of producing it. Eledtric light produced on the 
principle of incandescence had many good properties 
which the eledtric light known as the arc light had not. 
If the eledtric current which produced the incandescence 
was quite constant, the light emitted by the white-hot 
carbon was absolutely constant. There was not the 
slightest flicker or variation in it. It was, moreover, quite 
under control as to its brilliance, and might be made as 
yellow as gaslight or as white almost as sunlight. It com¬ 
municated no noxious vapours to the air, and was not too 
costly. But the crowning merit of the eledtric light pro¬ 
duced on the principle of incandescence was that it was 
indefinitely divisible without sacrifice of economy. A 
lamp might be so construdted as to give a light of 10 

candles, or it might be construdted with larger carbon con- 
dudtors so as to obtain a light of 100 candles from the in¬ 
candescent carbon, and the smaller lamp would be almost 
as economical as the larger light for light. This property 
of divisibility into as small centres of illumination as 
might be required, which was inherent in this method of 
eledtric lighting to fully the same extent as in gaslight, 
combined with its steadiness, its good colour, and its 
wholesomeness, gave it a charadter of general applica- 

I bility which was not possessed by any other kind of elec¬ 
tric light. Nothing could well be simpler than the ideal 
incandescence lamp, A slip of carbon in a vacuum—that 
was all. To realise this idea much experimentation had 
to be gone through, and much disappointment to be suf¬ 
fered. In the vacuum lamps of earlier date it was neither 
possible to produce nor to maintain a perfedt vacuum. 
There were always screws and washers about them, and 
these and the carbon itself in a cold state formed a 
reservoir of air quite sufficient to cause the disintegration 
and rupture of the carbon after a few hours’ignition. Four 
years ago he proceeded to experiment on this matter. His 
main idea was to employ in a good Sprengel pump vacuum 
a form of carbon made by carbonising paper at a high 
temperature, with which he had experimented many years 
before. The carrying out of his idea was made easy by 
the assistance he received from Mr. Steam. Mr. Stearn 
undertook to mount some of his paper carbons in a good 
vacuum, and after many failures from carbons breaking, 
he at last succeeded in making some bulbs very highly 
exhausted, containing his paper carbons attached by elec¬ 
trically deposited copper to platinum strips, which carried 
the current in and out of the lamp. He showed a lamp 
lighted at a ledture he delivered before the Philosophical 
Society of Newcastle in February, 1879. The final results 
of the experiments were that when the vacuum was good 
the carbon did not appreciably wear away, and that when 
the contadt between the ends of the carbon and the me¬ 
tallic condudtors was good the globes did not blacken. 
Thenceforth it was possible to produce a durable eledtric 
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lamp that emitted a steady light of moderate power. 
Since then the manufacture of lamps on this principle, with 
slight modifications in the material out of which the car¬ 
bon was made and the manner of making it, had been 
established on an extensive scale both in England and 
America, and in the eleCtric exhibition now open in Paris 
eleCtric light produced by incandescence occupied an im¬ 
portant position. Already in this country the method has 
been put to aClual use in house illumination and for light¬ 
ing the saloons of passenger steamers. It had also been 
tried experimentally in coal-mines. Sir Wm. Thomson 
and Mr. Bottomley had made careful measurements of 
the energy expended in the production of light with his 
lamps, from which it appeared that with a small lamp, 
when rather less than one-sixth of a horse-power was ex¬ 
pended on it, a light of 42 candles was emitted, or an 
aggregate of 270 candles per horse power. With a higher 
electromotive force, and therefore a larger current, 102- 
candle light was obtained from the same lamp. This 
amount of light was produced by the expenditure of rather 
more than one-fourth of a horse power—that is, one-horse 
power under the circumstances yielded 3go candles. By 
producing light in this manner, and employing the gas- 
engine as a motor to drive a dynamo-eleCtric machine, the 
very interesting result was arrived at that more light was 
obtained from a given quantity of gas exploded in the gas- 
engine than could be obtained by burning the same quan¬ 
tity in the usual way to produce light direCtly. It was 
clear that the time was now ripe for the almost unlimited 
application of eleCtric light to general purposes, and that 
engineers might with much advantage give their immediate 
attention to the many details which fell within their pro¬ 
vince in connection with the mechanical production and 
distribution of electricity on a large scale. 

The subject of EleCtric Lighting by Incandescence was 
subsequently brought forward at the Mechanical Section, 
when Mr. Andrew Jamieson, Principal of the College of 
Science and Arts, Glasgow, read a paper on “ EleCtric 
Lighting for Coal Mines.” He said that in the discussion 
which followed the exhibition of Swan’s lamp at the 
Society of Telegraphic Engineers in October last, Pro¬ 
fessor Tyndall remarked that probably this form of incan¬ 
descent lamp could be adapted for use in coal mines as a 
safety lamp. Since then two practical trials had been 
made with that object in view-—one at Pleaseby Colliery, 
near Nottingham, by Messrs. R. E. Crompton and Co., 
and the other at Earnock Colliery, near Glasgow (still 
working). Mr. Jamieson reviewed what had been done 
at these collieries, explaining the apparatus and appliances 
adopted at Earnock by means of a large wall diagram, 
made from scale drawings kindly lent to him by Mr. Gil¬ 
christ, the Manager. He showed working models of 
strong miners’ lanterns encasing Swan’s lamps and of air¬ 
tight contact makers of various designs and patterns, for 
preventing the inevitable spark which always takes place 
upon disconnecting leading wires or lamps from causing 
danger in a fiery mine. He showed by calculations and 
sketches on the blackboard that a plan of joining up a 
number of Swan’s lamps in single parallel with a self¬ 
exciting Gramme, Siemens, or other form of dynamo 
machine, was neither the most economical nor handy for 
management, from the faCt that the lamps required to be 
specially ordered and made of a slightly decreasing re¬ 
sistance in proportion to their distance along the main 
leads from the generator, and that without a costly and 
delicate current regulation there was considerable risk in 
spoiling the remaining lamps upon turning out a number 
of them. The plan of introducing an equivalent resistance 
to that of the lamps turned out was equivalent to throwing 
away so much energy or coal, because the resistance so 
introduced absorbed power equal in faCt to that of the 
lamp or lamps which it replaced. He gave several plans 
for joining up the lamps which, in his opinion, were more 
economical and better, and he stated that by using 
Siemens’s Dynamo Exciters, with their alternate current 
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machines, the danger accruing from suddenly turning out 
a number of lamps was avoided, as the electromotive force 
remained pradically constant (with low resistance leads 
and generator coil), and, therefore, the current passing the 
remaining lamp or lamps was always the same. For 
example, if 49 out of 50 lamps were suddenly switched 
out of circuit the remaining lamp would not be endangered, 
and would have the same current passing through it and 
give the same light as before. He described mechanical 
and eledrical apparatus which he had designed for install¬ 
ing eledric lighting in coal mines, and mentioned that he 
had found by experiment that good Swan’s lamps would 
give forth light at the rate of 220 candle power per horse 
power absorbed by them. When incandescent at 20 
candles. 

Mr. Crompton, of the Pleasely Colliery, gave some 
details of this application of the light to their Colliery, and 
said, in contradiction of a remark by Mr. Jamieson, that 
the self-exciting Gramme machines could be madeperfedly 
self-regulating. He was now carrying out the lighting of 
the Risca Colliery, thus going from one of the safest to 
one of the most dangerous pits in England, and they were 
applying there this experience they gained at Pleasely, 
The lighting of pits was a far more important matter than 
people thought; and with a view to settle the question of 
whether it was possible to explode the gases, he had asked 
Professor Abel to help him, and they were going to carry 
out some experiments. They hoped to be able to show 
that it was possible to make the lamps so that without any 
additional complication they could be used in mines in the 
midst of a dangerous mixture of gases. 

Mr. J. W. Swan said the miners’ lamp shown there that 
morning were intended to be used by attaching Brush 
wires to main wires in the colliery. The continual attach¬ 
ment of these wires was a drawback, as it limited the 
portability of the lamp, necessitating long lines of con- 
duding wire of considerable thickness, which were expen¬ 
sive, and the retention of these conducting wires was 
attended with a possible source of danger. They were 
unable to eliminate completely danger arising from the 
breaking or contracting of the wires. He had therefore 
thought that a completely self-contained and portable 
miners’ lamp would be an advantage, and he had in his 
hand a specimen of a lamp which possibly could be used 
in this manner. The lamp could be kept lit for six hours 
by a two-cell Faure secondary battery, and would give a 
light of 1 or 2 candle power during the time. The weight 
of the battery would not exceed 10 pounds, and to charge 
it afresh it would only be necessary to place it for a time 
in connection with the wires of a dynamo near the pit’s 
mouth. The lamp and its attached battery need never 
come out of the pit. 

Sir John FIawkshaw said he was in want of some 
means of lighting with electricity the Channel tunnel. 
The detached lamp mentioned by Mr. Swan seemed to 
remove one great difficulty in the way of using the eleCtric 
light in mines or tunnels. 

The Chairman (Dr. C. W. Siemens) said the applica¬ 
tion of the eleCtric light to mines was a matter of great 
practical importance, and one involving many difficulties. 
He confessed that when the question was put to him by 
the Royal Commission whether he thought the electrical 
illumination of mines was a desirable object, and one that 
could be easily accomplished, he could not find a satis¬ 
factory answer. With regard to the second part of ths 
question, many difficulties in the way had been manfully 
dealt with by the gentlemen who had addressed the section, 
and certainly there seemed to be a far greater promised 
success than he anticipated so soon. The backbone of 
the whole question was the incandescent lamp, through 
which we had the means of putting the source of the light 
away from all contact with the atmosphere of the mine. 
As Mr. Swan had shown, he could produce a lamp of two 
candle-power, such a power as a miner would require at 

I the end of his working. The greatest difficulty which 
I presented itself to every electrician was that of the con- 
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dudtor. If the conductor should be broken or contadt take 
place between two condudtors, a flash of light would ensue, 
which might fire the mine. In dealing with this subjedt 
Mr. Jamieson and other gentlemen bad devised seveial 
means of connedting and disconnecting the wires without 
risk of an eledtric spark, and that was the first condition 
to the successful application of eledtricity for lighting 
mines. Another condition was to insulate the condudtors 
in 6uch a way as to render an accidental contadt between 
the two lines almost an impossibility; and he must say 
that he went much with Mr. Jamieson in contradistindtion 
to the views expressed by Mr. Crompton, that low tension 
was a desideratum. By putting all the lamps in parallel 
circuits they avoided the necessity of high tension, and 
reduced the risk of accidental flashes of light through con¬ 
tadt of the eledtric condudtors. Mr. Swan had brought 
before them a system of lighting which commended itself 
very much to his mind, and that was to make an eledtric 
lamp which could be carried away from the condudtor 
altogether. The Faure Battery gave them a means of 
storing eledtricity, and the miner might go to a central 
station and fill his eledtric lamp, not with eledtricity 
exadtly, but with a chemical charge capable of producing 
eledtricity, the same as he went now to fill his lamp with 
oil, and with this store of energy he could probably go 
and work during the whole shift without being hampered 
by conducting wires, which no doubt were a matter of 
serious difficulty in coal mines. Taking it all in all, he 
thought means had been shown of avoiding the risks that 
would at first sight appear inevitable in attempting to 
light fiery mines by eledtricity, and he very much hoped 
to see the system largely introducing. He thought the 
objedt Sir John Hawkshaw mentioned could be accom¬ 
plished without difficulty. 

ON THE MOLECULAR WEIGHT OF 

HYDROFLUORIC ACID.* 

By Prof. J. W. MALLE T, F.R.S. 

The analogies of fluorine with the halogens on the one 
hand and with oxygen on the other have often been re¬ 
marked upon. The general resemblance of fluorine com¬ 
pounds to the corresponding compounds of chlorine is 
manifest, and the two elements are usually classed 
together; but some striking differences force themselves 
upon the attention, such as those existing between the 
chloride and fluoride of calcium, chloride and fluoride of 
silver, &c., and the marked tendency of the fluorides to 
the formation of double salts with formulae analogous to 
those of oxygen compounds, as well as the formation of 
many salts including both oxygen and fluorine, suggests 
some close natural relation between these elements 
themselves. 

When the principle of quantivalence or atomicity first 
began to assume distinct shape, it became a matter of 
special interest to decide whether fluorine should be classed 
with chlorine amongst the monad elements, with the 
formula HF for hydrofluoric acid, and the atomic weight 
19 for fluorine itself, or should be placed with oxygen 
amongst the dyads, writing H2F for hydrofluoric acid, and 
assuming the atomic weight of fluorine as 38. For some 
time, although analogies were chiefly in favour of the 
former view, no diredt evidence was available for the 
settlement of this question, but in 1869 it seemed to be 
supplied by the researches of Gore,f who, heating silver 
fluoride in contadt with an equivalent quantity of pure and 
dry hydrogen, observed that “ one volume of hydrogen 

* The substance of this paper was verbally presented, by invitation, 
at a meeting of the National Academy of Sciences at Washington, 
April 22, 18S1. 

f Philosophical Transactions for 1869. A further aper, on silver 
fluoride, appeared in 1870. 

f Chemical News, 
1 Sept. 30, 1881. 

in uniting with fluorine produces, not simply one volume 
of gaseous product, as it does when uniting with oxygen, 
but two volumes, as in the case of its union with chlorine.” 
Further on, in the same paper, after giving his results as to 
the amount of silver in the fluoride used, he says : “ These 
results, combined with the foregoing experiments on 
molecular volume, agree with the conclusion that a volume 
of hydrogen weighing 1 unites with 19 parts by weight of 
fluorine to form 2 volumes of hydrofluoric acid, and that 
the specific gravity of gaseous anhydrous hydrofluoric acid 
is ten times the amount of that of hydrogen.” 

Gore’s experiments were made with somewhat small 
quantities of the materials used (about a gramme of silver 
fluoride and 90 or 100 c.c. of hydrogen), and in opaque 
vessels of platinum, the volume assumed by the gaseous 
hydrofluoric acid being ingeniously determined by raising 
or lowering the cylindrical platinum receiver, so that the 
level of the mercury in which it was placed remained the 
same inside and out, and reading off an external scale. 
The whole apparatus was heated in an air-bath to 930 to 
ioo° C. before making the final reading. It is stated that 
fourteen separate attempts were made to ascertain the 
volume of gaseous product formed, but the numerical re¬ 
sults of only two of these are given. They seem fairly to 
establish the fadt that at temperatures near ioo° hydro¬ 
fluoric acid exists as HF, 93-3 and 98*5 per cent respec¬ 
tively cf the theoretical volume being obtained after 
allowance for expansion at the temperature employed. 
The atomic weight of fluorine is thus established as 19, 
not 38. 

Certain measurements of the gaseous acid are, however, 
given for lower temperatures, though far above the boiling- 
point (67° F., as found by Gore himself= I9'5° C.), which 
represent distinctly smaller volumes. Thus at 1390 F. 
(59'5° C.) the volume was but 85 8 per cent of that 
required by theory, and at 160" F. (71“ C.) it was 88-i per 
cent. 

Hence it seemed still desirable to try to ascertain 
whether the acid exhibits a different but definite vapour 
density at a temperature nearer the boiling-point, though 
high enough to preclude any adtual liquid acid remaining, 
with even rough weighings, and if possible in transparent 
operating on quantities large enough to give decisive results 
or translucent vessels. With this objedt in view I have 
made the following experiments. 

Perfectly pure Greenland cryolite, carefully seledted in 
choice fragments, was pulverised in a clean iron mortar, 
heated to 300° C. for some time, and transferred while still 
warm to a well dried and warm bottle. Sulphuric acid 
was prepared of full strength by adding to a quantity of 
the purified acid of g5 or 96 per cent a small excess of pure 
sulphur trioxide, and passing for several hours a well dried 
and gently warmed current of air through the liquid ; this 
was also preserved in a well stoppered bottle until needed. 
The cryolite and acid were heated together in a leaden 
retort, the capital of which was clamped on without lute, 
and the hydrofluoric acid vapour given off was conducted 
downwards through a worm of leaden tube, 6 m.m. in 
interior diameter and 3 5 metres long, surrounded by 
crushed ice, into a leaden bottle cooled by a freezing mix¬ 
ture of ice and salt. The interior of all the leaden appara¬ 
tus had been previously crusted over bjr passing hydro¬ 
fluoric acid vapour through for some time. The joints 
were made by simply wrapping tightly with lead foil, and 
ligating with wire. The quantity of the materials used 
was such as to produce eight times the amount of hydro¬ 
fluoric acid necessary to fill with vapour the leaden bottle 
and the flask and connedting tubes to be afterwatds used, 
even assuming the highest vapour density that could well 
be expedted. 

The flask in which the vapour was to be weighed was of 
good Bohemian glass, and held nearly 4J litres, being as 
large as could be well managed in the balance case. It 
was slung in a light network of platinum wire, with a 
suspending ring at top, and was, after thorough drying, 

> carefully coated over the whole inside surface with clear, 
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colourless paraffin,* poured in in the melted state, and 
evenly distributed by turning round and round the gently- 
warmed flask. The melting-point of the paraffin was 56° C., 
well above the temperature to be afterwards applied. The | 
neck of the flask was accurately fitted with a sound, soft 
cork, previously well dried and soaked in paraffin. Through 
this cork passed two glass tubes of about 5 m.m. bore, one 
of which extended about two-thirds of the way to the 
bottom of the flask, and just above the cork was bent at 
right angles, the short projedting limb being some 20 m.m. 
long. The other tube ended just below the cork on the 
inside of the flask, came out straight, and projected also 
about 20 m.m. on the outside. Buth were drawn down a 
little in diameter, about 5 m.m. from the outside ends, so 
as to form a little socket for the small cork by which each 
tube was to be closed, insuring this cork coming to exadtly 
the same position when inserted. The two small corks, 
the whole of the interior of the glass tubes, and so much 
of their exterior surface as was to be inside the flask were 
thoroughly protected by paraffin. The specific gravities 
of the glass, paraffin, platinum, and paraffin-coated corks 
with tubes were taken at about the temperature to be used, 
and the figures obtained corrected for buoyancy in air by the 
formula— 

G = G — p(G -i).f 

From the thus corredted specific gravities, and careful 
weighings in air of observed temperature and pressure, the 
volumes and absolute weights in vacuo of all the materials 
concerned were deduced, save in the case of the hydro¬ 
fluoric acid vapour itself, the volume of which was obtained 
by an adlual calibration \ of the part of the flask and tubes 
occupied by it. 

As so.n as the distillation of the acid and its collection 
in the leaden bottle was complete, the retort and capital 
were disconnected from the worm, and the upper end of 
the latter connected with the bent tube of the paraffin- 
lined flask, interposing in the first experiment another 
small flask, also protected by paraffin, and containing a 
little phosphorus pentoxide, as the means of removing any 
last traces of aqueous vapour. Removing the freezing 
mixture from about the leaden bottle, the latter was sur¬ 
rounded with water at 250 C.; and the water surrounding 
the worm was brought to the same temperature, while the 
flask was at 1° or 2° lower. The hydrofluoric acid thus 
vapourised filled the whole apparatus, gradually expelling 
the air, and the excess escaped through a long india-rubber 
tube attached to the exit glass tube, and carried through a 
hole in the door-casing to the outside atmosphere, thus 
avoiding danger to the lungs and eyes, and risk of corrosion 
of the outside of the flask. When the escape of vapour 
slackened, the two tubes entering the flask were quickly 
disconnected from the rest of the apparatus and the little 
paraffin-soaked corks at once inserted. In doing this 
but one tube at a time was open, and that but for a 
moment. 

The flask was then placed in a deep cylinder of sheet 
zinc, of diameter to just fit it, and this was immersed in a 
much larger cylinder, containing some 30 litres of water, 
at a little over 30° C., a cover with small openings in it 
being fitted over both. Previous experiment with a similar 
flask of air and enclosed thermometer showed what small 
allowance to make in the temperature of the water in order 
to bring the flask and its gaseous contents to the desired 
point. In the adlual experiments with hydrofluoric acid a 
thermometer was placed on the upper part of the outside 
of the flask, while another was immersed in the water of 

* The dry acid in the gaseous state does not adt upon glass, but, as 
it did not seem certain that, by the process used, perfedt exclusion of 
moisture would be secured, it was thought better to take this pre¬ 
caution. 

I Gy being the real specific gravity of the body, Gfl the apparent 

specific gravity of same taken without air correction by simple 
weighings in air and water, and p the ratio of the densities of air and 
water under existing conditions of temperature and pressure. 

t With water of known temperature, as the weight of merCUry 
necessary would hardly have beer, safely borne by the flask. 
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the outer vessel. From time io time, as the temperature 
of the flask rose, the little cork was partly withdrawn for 
a moment from the straight vertical exit tube, and the 
surplus vapour was thus allowed to escape. In doing this 
one or two small, but bad, burns were made upon the 
fingers by the frightfully corrosive dry acid, of whose 
dangerous character one can hardly speak too strongly. 

When the temperature of the flask had become stationary 
at or very close to 30° the little corks were firmly inserted 
in their seats, the flask was removed from the zinc cylin¬ 
der, allowed to cool to the temperature of the balance-room, 
which had, however, been warmed up for several hours by 
a stove to a little over 25°, and was then accurately 

weighed. 
The following result was obtained in the first experi¬ 

ment :— 

Weight of flask, &c., and vapour, in vacuo, 393781 grms. 

,» „ empty, „ 386-531 

Weight, in vacuo, of 43477 c.c. of vapour 
at 2g° C, and 7437 m.m. (cor.) =3846 
c.c. at o° C. and 760° m.m. 7'250 grms. 

Hence, 1 litre of vapour at o° and 760 
m.m.= 1-885 grms. 

Hence, specific gravity of vapour(H* — 1) = 2i-o6 grms. 
Or molecular weight .= 42-12 grms. 

As soon as the weighing was over the flask was washed 
out with distilled water enough to largely dilute the acid, 
into a platinum dish, and the purity of the liquid examined. 
It was quite clear and free from silicon or lead, and gave 
no reaction for sulphuric or sulphurous acid, hut on testing 
with ammonium molybdate very distinct evidence was ob¬ 
tained of the presence of phosphoric acid. This had been 
suspected from the energy with which the phosphorus 
pefitoxide, of which fortunately but little had been used, 
was attacked by the vapour. In all probability phosphorus 
penta-fluoride had been formed and carried forward with 
the hydrofluoric acid. This may serve to account for the 
vapour density of the latter coming out somewhat too high 
for even the formula H2F2 (requiring sp. gr. =20). Any 
traces of air or aqueous vapour which might have been 
present would, of course, have tended, on the contrary, to 

produce a lower result. 
In order to avoid this ascertained source of error in a 

second experiment, the phosphorus pentoxide was omitted 
altogether, the upper end of the leaden worm was direftly 
connedted to the large flask, and as the means of finally 
drying the vapour, a little sulphuric acid of full strength 
(pure H2S04—not S03) was added to the liquid hydro¬ 
fluoric acid in a leaden bottle while it was still in the 
freezing mixture, before proceeding to vapourise the latter 
acid at the very moderate temperature of 250. A new flask, 
lined with paraffin and fitted with tubes as before was 
used, and the following result was obtained :— 

Weight of flask, &c., and vapour in vacuo 428-255 grms. 
,, „ „ empty ,, 421736 „ 

Weight, in vacuo, of 4394-7 c.c. of vapour 
at3°’5° C.and 745-201.m.(cor.) =3876-5 
c.c. at o° C. and 760 m.m. 6-819 grms. 

Hence 1 litre of vapour at o° and 760 
m.m.= 1-759 g™s. 

Hence specific gravity of vapour (H = i)= 19-66- grms. 
Or molecular weight.= 39’32 grms. 

In this case the dilute acid washed out from the flask after 
the experiment seemed to be quite pure, or at any rate 
was free from silicon, lead, sulphuric, and sulphurous acids. 
In both experiments the flask was, immediately after 
weighing, carefully inspected in a strong light, and no 
visible trace of liquid could be observed on the inside 

surface. 

* One litre of hydrogen at o° and 760 m.m. at Univ. of Va.=0-089488 
grm. 
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The glass, examined after removal of the paraffine, was 
found quite uninjured, except a slight trace of corrosion on 
the outside close to the exit. 

The figures obtained obviously justify the assumption that 
at 30° C. the molecule of hydrofluoric acid vapour should 
be represented not as HF, but as H2F2, since the agree¬ 
ment with this assumption of the vapour density obtained 
in the two experiments is too close to be fairly accounted 
for by the mere general idea of imperfedt gaseous condition, 
and it is certain that no such quantity of adlually liquid 
acid as would be necessary to account for the double weight 
could possibly have escaped dete&ion on the inner surface 
of the flask. At higher temperatures, such as those at 
which Gore’s measurements were made, dissociation 
manifestly takes place, leading to the production of di¬ 
atomic molecules of HF. 

The structure of the molecule of double weight, H2F2, 
may be well viewed as resulting from fluorine behaving 
not only as a monad but also as a triad, and aCting in 
double atoms, 

— F=F—, 

like those of nitrogen, 
—N=N— 

in the di-azo compounds. In such a condition the element 
presents a pseudo-dvad character, and becomes capable of 
replacing oxygen, and manifesting the Unking function of 
the latter. Admitting, therefore, that the atomic weight 
of fluorine remains fixed at ig, we can see that the mole¬ 
cule of hydrofluoric acid may at high temperaiures be 
H—F, analogous to that of hydrochloric acid, while at a 
little above the boiling-point under ordinary pressure the 
structure may be H—F = F—H, and thus analogous to 
that of water.* * * § 

This assumption,supported by the experimental evidence 
now brought forward, serves conveniently to explain the 
constitution of a number of fluorine compounds, whose 
formulae are difficult to write in a satisfactory way if fluorine 
be considered as exclusively monad. 

Thus we may view : 

Potassium hydro-fluoride—KHF2 as 

K—F = F—K 

Potassium boro-fluoride—KBF4as 

F\ 
|| B—F = F—K 

F/ 

Potassium silico-fluoride—K2SiFg as 

F\ /F = F—K 
II Si f 
F/ \F = F—K 

Potassium fluo-tantalate—K2TaF7 as 

F\ /F = F—1< 
F-Ta + 
F/ \F = F—1< 

Potassium fluoxy-niobate—K2NbF50 as 

0<^ /F = F—K 
' Nb + 

F/ \F = F—K 

Potassium fluoxy-niobate (cuboid-Marignac)—K3NbFeO 
as 

/F=F—K 
0 = Nb—F = F—K§ 

\F = F—K 

* Gore sums up the results of his numerous experiments on the 
chemical behaviour of this interesting substance with the sentence : 
“From the various experiments already described, we may conlude 
that hydrofluoric acid is by its properties placed between hydrochloric 
acid and water, but is much more closely allied to the former than to 
the latter.” 

t On the type of a meta-silicate. Like formula apply to the 
analogous compounds of titanium, zirconium, and tin. 

} Or these formulae may be doubled, so astp correspond exadtlywith 
the oxygen pyro-tantalate and pyro-niobate. 

§ On the type of an ortho-niobate. 

Potassium fluoxy-tungstate—K2WF402 as 

0% /F — F—K 
W * 

0^ \F=*F—K 

/F = F—Na 
Cryolite —NA3AIF6 as A1—F = F—Na 

\F = F—Na 

F\ /F = F—Na 
Chiolite—Na3Al2Fg as F—A1 = A1—F = F—Na 

F/ \F = F—Na 

/F = F—Na 
Chodneffite—Na2AlF5 as A1—F = F—Na 

\F 

/0\ f 
Topaz—Al2SiF204 as Si_q_^j~|| 

\o/ F 
t 

Apatite—Ca5P3FOI2—might be written : 

0 = P—O— 

\°)Ca 

/O 
0 = P—O—Ca—F = 

\o 

\ca 

/O 
0 = P-0\ 

\o/ca 

Ca\o—p=o 

Ca/°/ 

0\ 
,F—Ca—O—P = 0 

Ca/ 

0/ 

0\ 
/0-P=0 
\0/ 

but, in view of the replacement of fluorine by chlorine in 
this mineral, as in the analogous pyromorphite and mi- 
metite, it is doubtless better, as well as simpler, to suppose 
the molecule to be merely— 

/°\Ca 
0 = P—o/^a 

\0. 

►Ca > 
/O 

0 = p—o—Ca—F 

N0\ flCa 

/°\ 
0 = P—O >Ca 

\o/ 

—American Chemical yoarnal. 

Researches on the Anhydrous Gallium Chlorides. 
—Lecoq de Boisbaudran.—Gallium perchloride corre¬ 
sponds to the oxide Ga203, existing in the ammonium- 
alum of gallium. Gallium perchloride melts about 75*5°, 
and boils about 2150 to 220°. Its vapour-density, taken at 
about 6o° above its boiling-point, is = n*g, theory indi¬ 
cating 12*2 for Ga2Cl6 = 2 vols. At higher temperatures 
the effedts of dissociation are observed and increase 
rapidly. Gallium perchloride liquefied by heat has at 80° 
a density =2 36 as compared with that of water. The 
author has latterly been unable to obtain the hydrated 
perchloride in the state of crystals.—Comptes Rendus. 

* As for the normal tungstate. The case of the fluoxy-molybdate 
is of course the same 

/0>A1 

\ Like andalusite—Al2Si04—Si~2 /O 

\o>Ar 
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ON A CURIOUS ACTINIC PHENOMENON. 

By J. CAWLEY. 

I note, with some surprise, that Dr. Phipson, in his 
second note on the above-named subjed, takes not the 
slightest notice of my criticism of his analytical and other 
results. I pointed out that his analysis was obviously 
erroneous, and that his other results differed widely from 
those obtained by myself, and he replies that I “ do not 
appear to have the least idea of the cause of the phenomenon 
under consideration.” 

It appears to me that such an answer is somewhat in¬ 
consequent, and his inference from my remarks not all 
justified. But Dr. Phipson seems to have a peculiar talent 
for making large indudions from scanty and inadequate 
data. For example, he assumes that a new element 
Adinium (would not Phipsonium be a more suitable name 
if the new body should be isolated ?) may exist in the pig¬ 
ment examined by him, and cause the discolouration in 
question. The new body he supposes may also give rise 
to the colour which blende generally possesses. Most 
chemists would, I opine, consider the presence of iron, 
manganese, &c., in the mineral as sufficiently explanatory 
of the colour. Should Dr. Phipson fail to ascertain the 
origin of the photogenic charader of zinc-sulphide pig¬ 
ments, it will surely not be owing to a lack of hypothesis. 
He has successively assumed that the discolouration was 
caused by a double sulphate of iron and barium, by the 
new body Adinium, by an equally hypothetical sub-oxide 
of zinc, and an alternate reducing and oxidising process. 
But unfortunately none of the theories are entirely satis- 
fadory. I notice too that in his second note he speaks of 
the zinc pigments examined by him, as containing 
“ minute ” quantities of iron, &c., while in his first note he 
finds 2 per cent of FeO in a typical pigment of the same 
class. Does he call 2 per cent a “ minute ” quantity ? I 
am afraid such a “minute” quantity would hopelessly 
ruin any zinc-sulphide pigment by causing it to be more 
nearly black than white. 

I hope shortly to be able to send a brief account of my 
own results in connedion with the matter under considera¬ 
tion. I have repeated the experiments a large number of 
times, and I am, in consequence, confident in the general 
accuracy of my results. 

But as I do not possess Dr. Phipson’s talent for inventing 
hypotheses, I have not yet devised a theory that will agree 
well with all the fads of the case. But some fellow-reader 
may be more successful. 

Newark, N. J., U.S.A. 

PROCEEDINGS OF SOCIETIES 

AMERICAN CHEMICAL SOCIETY.* 

September 2, 1881. 

Dr. Albert R. Leeds, Vice-President, in the Chair. 

The minutes of the previous meeting were read and 
approved. 

As there was no meeting of the Board of Diredors, the 
Committee on Papers and Publications was next called 
upon to report. Dr. Endemann, speaking in reference to 
the Journal, said that all the matter is now in type, and 
that he expeds the Proceedings will be out in a few days. 

The Librarian then reported that the colledion of 
books presented to the Society by Dr. Lindsley is com¬ 
posed of—Pharmaceutical works, 7; 10 volumes ; physics 
and chemistry, 13 works; 30 volumes. Special subjeds 
(Physics and chemistry), 6 works and 6 volumes ; metal¬ 

* Communicated by James H. Stebbins, jun., Recording Secretary. 

lurgy and mineralogy, 26 works, 29 vols. Total, 52 works 
and 75 volumes. 

No members to be eleded. 
The following gentlemen were then nominated:—As 

Member—Albert L. Colby, Ph.B.; proposed by Arthur H. 
Elliott, Elwyn Waller, A. R. Leeds. As Member—Dr. 
Lawver; proposed by Benj. S. Thedrik, P. Casamajor, 
H. Endemann. As Member—Dr. Harry von Bauer; 
H. Endemann, James H. Stebbins, jun., P. Casamajor. 
As Member—Dr. P. Radenhausen ; proposed by H. Ende¬ 
mann, James H. Stebbins, jun., P. Casamajor. As Mem¬ 
ber—Dr. Louis Habel ; proposed by H. Endemann, J. F. 
Battershall, M. Benjamin. As Member—H. C. Heipe; 
proposed by H. Endemann, James H. Stebbins, jun., J. 
F. Battershall. As Member— Wm. L. Leman; proposed 
by Q. J. Parker, P. Casamajor, E. Waller. The resigna¬ 
tion of Mr. W. P. Mason was then read and accepted. 

The first paper of the evening, “ On the Detection of 
Oleomargarine, by P. Casamajor, was then read. The 
detedicn of this substance is based upon the specific 
gravity of fats in methyl alcohol of about 54 per cent, 
butter floating in it, while the oleomargarine sinks to the 
bottom. 

The second paper read was “ On Starch-Sugar 
Syrup mixed with Sugar-House Syrup," by P. Casamajor, 
was then read. This test depends upon the solubility of 
sugar-house syrup in methyl alcohol, whereas the starch- 
sugar syrup is thrown down as a white precipitate. For 
10 vols. of syrup it requires about eight times as much 
alcohol to complete the separation. 

The third paper, “ On a Short Table for Testing Sugar 
by Inversion," by P. Casamajor, then followed. 

The fourth paper of the evening, “ On a New Form of 
Apparatus for Gas Analyses," by Arthur H. Elliott, 
was then read. With this apparatus the large amount of 
washing (as with the Wilkinson apparatus) is obviated, 
which Mr. Elliott found to reduce the illuminants as much 
as 2 per cent. 

Some remarks by Dr. Endemann, Mr. Elliott, and Mr. 
Stebbins then followed, after which the meeting adjourned. 

NOTICES OF BOOKS. 

Annals of Chemical Medicine including the Application of 
Chemistry to Physiology, Pathology, Therapeutics, 
Pharmacy, Toxicology, and Hygiene. Vol. II. Edited 
by J. L. W. Thudichum, M.D. London: Longmans, 
Green, and Co. 

There is very little matter in this work which might not be 
legitimately and profitably discussed in our pages. Of 
capital importance is the first memoir, “ Researches on 
the Chemical Composition of the Non-phosphoiised Group 
of Nitrogenised Principles of the Brain.” Among the 
substances isolated may be mentioned cerebrose, C6HI206, 
a new crystalline sugar; sphingosine, a new alkaloid; 
psychosine, also a nitrogenous compound; aesthesine, 
probably a compound of sphingosine and neuro-stearic 
acid. The author considers that phrenosine is made up 
of 1 mol. each of sphingosine, 1 of neuro-stearic acid, and 
1 of cerebrose, minus 2 mols. water. Psychosine is the 
cerebroside of sphingosine ; it is an alkaloid, but of a less 
pronounced charader than sphingosine. Aesthesine is a 
compound of sphingosine with neuro-stearic acid minus 
water. Cerebrenic acid has not yet been obtained in a 
state of purity, but from preliminary analyses Dr. Thudi¬ 
chum considers it as consisting of the same radicles as 
phrenosine, i.e., cerebrose, sphingosine, and neuro-stearic 
acid, though in different proportions. 

In a paper on “ Hemisymmetry in the Chemical Con¬ 
stitution of Gelatin, Semiglutin, and Hemicolline, and the 
Relation of Collogen to Gelatin,” the existence of chondri- 
nogen and chondrine is questioned. It is suggested that 
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chondrine may be a mixture of gelatin and mucine held in 
solution by salts. 

The memoir on the “ Colouring Matter of the Rods and 
the Cells of the Choroid Coat of the Retina ” contains 
some appropriate remarks on a substance doubtless well 
known to our readers as visual purple. “ Hardly had the 
presence of a coloured ingredient of the retina sensitive to 
light been perceived, when we heard at once of a ‘ photo¬ 
chemistry ’ of the retina, there being in the whole of the 
observations not a chemical fact, except, perhaps, that 
the red matter bleaches in light and now and then becomes 
red again in the dark, and that the red matter is soluble in 
biliary salts. The enthusiasm extended alike to the 
terminology, so that a matter of which its discoverer said 
that ‘ it is red and not purple ’ was, in spite of him, named 
purple, and, thus robed, the sensation was held up to the 
profession and the public as the discovery of ‘ seeing 
matter’or ‘ visual substance.’ The existence of such a 
visual substance seemed to be pre-determined in the inner 
consciousness of some physiologists who believe that ‘ a 
knowledge of the changes of the visual substances would 
at once enable us to bridge over the assumed gap between 
the waves of the luminous ether and the waves of the 
visual nervous impulses.’ But we perceive that there are 
already so many gaps in the structure of the retina which 
the luminous and nervous impulses, nevertheless, get over 
without particular bridges that the gap alluded to does net 
add much to their difficulties or to the problems to be 
solved by physiologists. The particular delusion of 
‘photo chemistry ’ by means of a ‘ visual substance ’ is 
born out of a particular bias of this photographing age. 
• • • • The discovery of the visual matter had not even 
the traditional fouryears’ run of most modern physiological 
discoveries, but perished, mainly by the hands of its author, 
after a short lived notoriety, and it is now admitted that 
the presence of this red matter is not essent:al to even the 
most accurate vision.” 

There is something in this quotation which strongly 
reminds us of the manner in which Prof. Kolbe disposes 
of speculations whose authors have allowed too loose rein 
to the imagination. 

We much regret that want of space does not allow us 
to extend any further our notice of this interesting 
volume. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ot temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdcmcidaires des Seances, de VAcad'emie 
des Sciences. No. 5, August 1, 1881. 

Modification of the Electric Lamp.—M. Jamin.— 
Inserted at length. 

Researches on Perchloric Acid.—M. Berthelot.—A 
thermo-chemical study. The fads observed explain the 
differences of stability and a&ivity between pure per¬ 
chloric acid and the same acid combined with different 
proportions of water. The author has succeeded in ob¬ 
taining the mono-hydrated acid in a crystalline form. 
The heat of solution of the liquid mono-hydrate in 
100 parts of water at 19°= -f20'3 cals., or more than 
double that of ordinary mono-hydrated sulphuric acid. 
This enormous heat of hydration explains the extreme 
difference between the reactions of this acid diluted with 
water, when it is almost as stable as dilute sulphuric acid, 
and the reactions of the mono-hydrated acid which atffs 
with explosive violtnce upon oxidisable bodies. In dilute 
solution it is not decomposed by sulphurous, hydrosul- 
phurous, hydriodic acids, sulphuretted hydrogen, free 
hydrogen, zinc in presence of acids, sodium amalgam in 

presence of water, either pure, alkaline, or acidulated, or 
by electrolysis. 

Applicationof Eledtro-motors and of the Secondary 
Batteries of M. G. Plante to the Direction of Aero- 
states.—G. Tissandier.—Not suitable for abstraction. 

Wave-lengths of the Spedtral Bands given by the 
Compounds of Carbon.—M. Thollon.—The results are 
given in a table. 

Specftra of the Comets Cruls and Schaeberle.—P. 
Tacchmi.—Useless without the diagrams. 

Theory of Dissociation : Influence of Pressure.— 
G. Lemcine.—The author examines mathematically the 
speed of combination according to the probability of the 
meeting of the molecules, the dissociation of homo¬ 
geneous systems, and the influence of pressure upon dis¬ 
sociation, both according to theory and experiment. 

Formation-heat of Explosives : Numerical Data. 
—MM. Sarrau and Vieille.—The determinations given 
refer to nitro-glycerin, nitro-mannite, gun-cotton, and 
potassium and ammonium picrates. 

Lead, Cadmium, and Mercury Gxycyanides.—M. 
Joannis.—The author describes the preparation and pro¬ 
perties of these compounds. 

Combustion-heats of Heptan and Hexa-hydro- 
toluen.—W. Louguinine.-—A thermo-chemical study. 
The combustion-heat of heptan is at most from 6000 to 
8000 cals., and that of hexa-hydro-tcluen is 149,000 cals. 

The Magnesia Industry.—T. Schlcesing.— The author 
proposes to obtam magnesia from sea-water by means of 
lime. After precipitation and settling lor a day 1 cubic 
metre of sea-rvater yields a gelatinous, precipitate of 
magnesia occupying the bulk of 80 litres. He mixes with 
his magnesian mud a calculated quantity of phosphoric 
acid in dilute solution, and thus obtains a precipitate of 
t riba sic magnesian phosphate, which condenses on settling, 
is capable of filtration through cloth or on the filter-press, 
and in a few minutes combines with ammonia to form an 
ammonium-magnesium phosphate. 

Colorimetric Determination of Salicylic Acid in 
Alimentary Substances.—.H. Pellet and J. de Grobert. 
—The authors prepare a series of eight test-tubes, of from 
o'2o to 0*22 metre in height, and of o'oi5 to o'oiS metre 
in diameter, into which are put respectively 1 c.c., o-75 c.c., 
0-50 c.c., 0-30 c.c., o*20 c.c., o'l c.c., 0-05 c.c. of a solution 
of salicylic acid containing 1 grm. per litre. The volume 
is in each case made up to 10 c.c. with distilled water. 
Three drops of ferric chloride of from i-oo5 to i-oio sp.gr. 
are then added to the first tube, two to the second and 
the third, and one drop to the others, except the last, 
where it is sufficient to touch the inside of the test-tube 
with the point of the pipette containing the ferric chloride. 
An excess of the salt of iron considerably modifies the 
tint produced. They take then, e.g., 100 c.c. of wine, to 
which are added 100 c.c. of ether and 5 drops of sulphuric 
acid at 30° B., to displace the salicylic acid from its com¬ 
binations. Agitate, let settle, draw off the supernatant 
ether by means of a pipette. This operation is twice re¬ 
peated, and the decanted ether is rapidly distilled in the 
water-bath. The residue is transferred into a porcelain 
capsule of o'o6 metre in diameter. The retort is washed 
with a few c.c. of ether, and the whole placed for a few 
moments on a stove at 35° to 50° to expel the bulk of the 
ether. Add at most 1-5 c.c. of a solution of caustic soda, 
of which 10 c.c, = o-4 grm. NaO. This quantity is capable 
of saturating o-2 grm. salicylic acid. It is then evaporated 
to dryness in the water-bath, when the salicylic acid re¬ 
mains as sodium salicylate. The residue of this second 
evaporation to dryness is mixed with 5 drops sulphuric 
acid at 30° B., and 20 c.c. benzol are then added. The 
whole is poured into a test-tube, shaken, and filtered. 
Take 10 c.c. of the filtrate and place them in a test-tube 
of the same size as those containing the colour standards. 
Add 10 c.c. of distilled water, and one or two drops of 
dilute ferric chloride, and shake several times. If sali- 
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cylic acid is present it passes into the lower part of the 
liquid and occasions a violet colour. The shade obtained 
is then compared with those of the colour-standards, 

Saccharine Matter of Soja Hispida.—A. Levallois. 
—This sugar approaches in some of its properties to cane 
sugar, but it agrees with mellitose in producing mucicacid 
on treatment with nitric acid. 

Applications of Electric Motors.—G. Trouve.—A 
motor on the author’s principle worked by six Plante’s 
secondary elements was placed on a tricycle, the weight 
of which, including the rider and the batteries, was 
160 kilos. The speed produced was 12 kilometres per 
hour. On June 26 a boat was propelled with this motor 
on the Upper Lake in the Bois de Boulogne. The speed 
reached was 3 metres per second, which, after five hours’ 
working, declined to 2^30 metres per second. 

No. 7, August 16, 1881. 

The Alcamines.—A. Ladenburg.—This name is given 
by the author to an entire class of bases, which, like atro¬ 
pine, possess the property of becoming etherified in a 
hydrochloric solution, yielding, like tropine, ethers, which 
are always bases, and which approach the natural alka¬ 
loids, both in their properties and their composition. 
These new bases fulfil a double function, that of an 
alcohol and an amine. They are formed by the adion of 
the chlor-hydrides on the secondary amines. The author 
has prepared and examined piper-ethyl-alcamine, tri-ethyl- 
alcamine, di-allyl-ethyl-alcamine, di-piper-allyl-alcamine, 
and piper-propyl-alcamine. 

Solubility of Magnesium Carbonate in Water 
charged with Carbonic Acid.—P. Engel and J. Ville.— 
The authors give their results in the form of tables. 

The Cobaltamines.—M. Porumbaru.—An account of 
the acid and neutral pyro-phosphates of the roseo-cobalt- 
amines. 

Bulletin de la Societe Chimique de Paris. 
No. g, May 5, 1881. 

A New Eudiometer.— J. Riban.— The apparatus 
cannot be usefully described without the four accompany¬ 
ing figures. 

Attack of Platinum on Exposuie to Flame.—A- 

Remont.—The carbonaceous deposit formed on platinum 
after exposure for some time to an oxidation flame, con¬ 
tains an amount of platinum so small that it is generally 
negleded, when wiping the base of a crucible blackened 
in the flame before weighing. On calcining o-o22 grm. of 
a carbonaceous deposit formed on a platinum capsule on 
exposure for half an hour to a red heat in the upper part 
of a Bunsen flame, the author obtained o-ox grm. of the 
metal. Further experiments showed that the corrosion of 
the platinum is due not to carbon in suspension, but to 
one or more of the gaseous elements of the flame. 

Spontaneous Oxidation of Mercury and other 
Metals.—M. Berthelot.—The author finds that perfedly 
pure, dry mercury, exposed to the air at 10° in a place free 
from the fumes of the laboratory, and covered with paper 
to keep off dust, becomes slowly covered with a pellicle 
of mercurous oxide, which is reproduced if removed. 
Hence mercury, like iron, zinc, cadmium, lead, copper, 
and tin, undergoes a superficial oxidation on exposure to 
the air. 

Purification of Carbon Disulphide.—E. Allary.— 
The author covers the sulphide with a layer of water, 
to which a solution of permanganate is added frequently 
in small quantities. Each addition is followed by stirring 
and is repeated till the supernatant liquid retains its 
purple colour. The permanganate is then removed by 
washing and decantation, and freed from water by means 
of a tap-funnel, and filtered through a dry double filter of 
Prat-Dumas paper. The purified sulphide must not be 
exposed to light. 

A Solution of Cadmium Tungsto-borate.—D. Klein. 
—This solution, sp. gr. 3'28, is proposed for effecting the 
proximate analysis of rocks, as the lighter minerals float 
and the heavier constituents only sink. 

Sodium Tungsto-borate.—D. Klein.—In this paper 
the author describes the formation of the tungsto-borates. 

Acftion of Phosphorus Perchloride upon Isobutylic 
Aldehyd.—S. (Economides.—The principal product of 
the reaction is isobutylene chloride. 

Preparation of Isobutylic Acetal.—S. fficonomides. 
—This compound is obtained by passing a current of 
hydrochloric acid gas to saturation into a well-cooled 
mixture containing equal weights of isobutylic aldehyd and 
of absolute alcohol. The upper of the two layers formed 
is a mixture of chlor-ethyline and of isobutylic acetal. 
This produ<5t is mixed with sodium ethylate, and heated 
for several hours to ioo°. Isobutylic acetal is then sepa¬ 
rated by means of water. 

MISCELLANEOUS. 

Schools of Chemistry, &c.—The following informa¬ 
tion was received too late for insertion in our Students’ 
Number:— 

Normal School of Scibnce.—Dr. Frankland, F.R.S., 
is Professor of Chemistry at this Science School, and 
Dr. Roscoe and Dr. Russell are the Examiners. 

Birkbeck Literary and Scientific Institution, 

Southampton Buildings, Chancery Lane. — The 59th 
Session of this Institution will commence on Monday next. 
Evening Classes, which are open to both sexes, are held 
for the study of Ancient and Modern Languages, Mathe¬ 
matics, Natural, Applied, and Mental Science, Literature, 
History, Law, Art, Music, &c. ; in fad every opportunity 
is offered at this Institution for students to prepare for 
any occupation or profession. The fees are very moderate, 
and the classes meet at hours which are convenient to 
persons occupied during the day. The 58th Anniversary 
will be held in December, under the the Presidency of the 
Earl of Lytton, and the Countess of Lytton has kindly 
consented to distribute the prizes to the successful candi¬ 
dates of the past session. The committee again appeal for 
contributions towards the New Building, and, inasmuch 
as the present Institution is utterly inadequate for the 
work carried on, it is hoped that the ^4000 asked for 
prior to the laying of the Foundation Stone will be sub- 

| scribed by those friends of popular education who are 
anxious to perpetuate and extend the work carried on by 
this the parent and largest Evening Educational Institu¬ 
tion. 

Mason Science College, Birmingham.—The Session 
will commence on Monday, October 3rd.—Chemistry and 
Metallurgy.— Prof. W. A. Tilden, F.R.S., assisted by Mr. 
W. W. J. Nicol, M.A., and Mr. G. H. Morris, F.C.S. 
The instrudion embraces twenty elementary ledures, 
about sixty ledures on Inorganic Chemistry, about forty 
ledures on Organic Chemistry, and a course of about 
twenty ledures on Metallurgy, with laboratory pradice 
and instrudion in both Chemistry and Metallurgy. 
Excursions are also arranged to some of the great fadories 
in and near Birmingham in which Chemical and Metallur¬ 
gical industries are carried on. Physics.—Prof. J. H. 
Poynting, M.A., assisted by Mr. J. H. Riley. The com¬ 
plete course in Physics extends over three years, and con¬ 
sists of ledures and laboratory instrudion and pradice. 
In the ledure classes examples will be set to be worked 
out of class. Further particulars as to fees, &c., can be 
obtained in the College “ Calendar,” published by Cornish 
Bros., New Street, Birmingham. 

College of Science and Arts, Glasgow.—Ledurer 
on Chemistry, Mr, R. R. Tatlock, F.R.S.E., F.C.S., &c.9 
assisted by Mr. J. Clark, Ph.D., F.C.S. The course will 
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consist of twenty-eight ledlures, extending over seven 
months, commencing with an introductory ledture (free) 
on Friday evening, October 7th. Fee, for private students, 
5s.; for students going in for Science and Art Examina¬ 
tions in May, 5s. Practical Classes: Elementary, Thurs¬ 
day ; Advanced, Tuesday—Fee, ^3 3s. LeCtures on 
Magnetism and Electricity by the Principal, Mr. Andrew 
Jamieson, C.E., on Tuesday evenings. Fees as for 
chemical leCtures. 

f College of Agriculture, Downton, Salisbury.— 

Chemical Department.—Professor, J. M. H. Munro, 
D.Sc. Lond., E.C.S. Courses of leCtures are given on 
Inorganic and Organic Chemistry, with spedial reference 
to their bearing on Agricultural Chemistry. The che¬ 
mistry of the soil and the atmosphere, of plant and animal 
life, of manures, feeding-stuffy, farm and dairy products, 1 
are fully dealt with. The laboratory course consists of 
three sections, dealing respectively with chemical manipu- j 
lation, qualitative analysis, and quantitative analysis, and j 
is based on the system laid down by Professor A. H. 
Church, M.A., F.C S., F.I.C., in his “ Laboratory Guide.” 

Wesley College, Sheffield.—Mr. A. H. Allen, 
F.C.S., gives leCtures and lessons in Chemistry. The 
Rev. W. H. Dallinger, F.R.S., gives leCtures and demon¬ 
strations in Biology, Palaeontology, and Geology. 

Just Published, 
Royal 32mo., Roan, gilt edges7, 43 pages, with diagrams, price 5s. 

A POCKET-BOOK FOR CHEMISTS, 
Chemical Manufacturers, Metallurgists, Dyers, Distillers, 

Brewers, Sugar Refiners, Photographers, Students, &>c. 

By THOMAS BAYLEY, Assoc. R. C. Sc. Ireland. 

Analytical and Consulting Chemist and Assayer. 

SECOND EDITION, WITH ADDITIONS. 

Synopsis of Contents. 

Atomic Weights ar.d Fadtors—Useful Data—Chemical Calculations 
—Rules for Indirect Analysis—Weights and Measures—Thermo¬ 
meters and Barometers—Chemical Physics—Boiling-points, &c.— 
Solubility of Substances, Inorganic and Organic—Specific Gravity: 
methods of obtaining, conversion of hydrometers, strength of solu¬ 
tions by specific gravity—Analysis: gas analysis, water analysis, 
qualitative analysis and readtions, volumetric analysis, manipulation 
—Mineralogy—Assaying—-Alcohol, Beer, Sugar—Miscellaneous tech¬ 
nological matter relating to Potash, Soda, Sulphuric Acid, Chlorine, 
Tar Produdts, Petroleum, Milk, Tallow, Photography, Prices—For¬ 
mulae for Alcohol, Beer, Wort, and Corredtion of Density for Tem¬ 
perature—The Elements arranged according to Mendelejeff's Classi¬ 
fication—Table showing strength of solution of ammonia by specific 
gravity—Table showing the strength of solut:ons of Glycerine by 
spefic gravity—Table showing the boiling-points of saturated solu¬ 
tions—Tables for calculating the value of cubic centimetres with 
different corredtions—Dry Reagents, &c. 

London : E. and F. N. SPON, 16, Charing Cross. 

Just published, in one vol. 8vo., illustrated, price 10s., 

THE STRUCTUREofthe COTTON FIBRE 
in relation to the Use of Cotton for Technical Purposes. By 

Dr. F. H. Bowman F.C.S. 

Manchester: PALMER & HOWE, Publishers, Princess St. 
^_ London: SIMPKIN & CO. 

TENDERS FOR SULPHURIC ACID. 

rPhe Directors of the Bath Gas Light and Coke 
Company are prepared to receive Tenders for the supply and 

delivery at their Works by Midland Railway of about 300 Tons of 
Sulphuric Acid in the year from 1st of November next; delivery to 
be made in such quantities and at such times as may be diredted. 

Particulars, with form of Tender, may be had upon application. 
Tenders, endorsed “ Tender for Acid,” to be sent in on or before the 

18th of Odtober next. 
The Diredtors do not bind themselves to accept the lowest or any 

Tender.—By order, 

GEORGE HELPS, Secretary. 
Gas Works, Bath, Sept. 23, 1881. 

T IVERPOOLCOLLEGEOFCHEMISTRY. 
DUKE STREET. 

The Day Courses will commence on Odtober 7th. The Evening 
Courses on Chemistry and Physics, Mineralogy and Geology, on the 
3rd, 4th, and 6th respediively. For full prospedtuses of courses apply 
to Dr. GEO. TATE or Mr. GRANVILLE H. SHARPE. 

TNJ ORMAL SCHOOL OF SCIENCE and 
1 ^ ROYAL SCHOOL OF MINES, 

South Kensington, and Jermyn Street. 
The School will open on MONDAY, 3rd OCTOBER. The Pro- 

spedtus may be obtained on application by letter to the Secretary, 
Science and Art Department, South Kensington, S.W. 

THE LONDON HOSPITAL & MEDICAL 
-*- COLLEGE, MILE END, E.—The SESSION 1881-2 will 

commence on SATURDAY, OCTOBER 1st, 1881. Four entrance 
Scholarships, value £60, £40, £30, and £20, will be offered for compe¬ 
tition at the end of September to new Students. Entries on or betoie 
September 20th. Fees for Ledtures and Hospital Pradtice 90 guineas 
in one payment, or ico guineas in three instalments. All resident 
and other hospital appointments are free. The resident appointments 
consist of Five House Physiciancies, Four House Surgeoncies, and 
One Accoucheurship; Two Dressers and Two Maternity Pupils also 
reside in the Hospital. Special entries may be made for Medical 
and Surgical pradlice. The London Hospital is now in diredt com¬ 
munication by rail and tram with all parts of the metropolis. 

__ MUNRO SCOTT, Warden. 

Metallurgical laboratory, 
KING’S COLLEGE, STRAND, LONDON, 

Under the direction of Prof. A. K. HUNTINGTON. 

Methods of extradting Metals from their Ores.—Assaying and 
Mineral Analysis.—Refradtory Materials.—The relation between the 
Mechanical and Chemical Properties of Metals and Alloys, studied 
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MINERALOGICAL NOTES.* 

By B. SILLIMAN, 

i. Vanadinite and other Vanadates, Wulfenite 

Crocoite, Vauquelinite, &c., from Arizona. 

I here record the discovery of two important and very 
interesting mineral localities, or districts, in the Terri¬ 
tory of Arizona, from one of which I have obtained 
vanadinite of remarkable beauty of colour and perfection 
of crystalline form, associated with almost equally 
beautiful wulfenite of an orange-red colour: and from 
the other, four (perhaps more than four) species containing 
vanadium. The last named district has also furnished 
crocoite and vauquel.inite never found before, I believe, in 
North America. 

I am greatly indebted to my faithful and intelligent 
correspondent, Mr. George A. Treadwell, of Vulture, 
Arizona, for sending me, for some years past, a great 
number of minerals and ores collected by him in that Terri¬ 
tory, among which are those now to be described. I 
mention also with pleasure the aid afforded me by Mr. 
Edward Farley, of Wickenburg, owner of several interest¬ 
ing veins, and Dr. Jones, of Phcenix. Mr. F. F. Thomas, 
lately in charge of Silverlead Furnaces, near Silent in 
Arizona, and Mr. John McDougal, Superintendent of 
Mines, have also contributed important data in extending 
our knowledge of that interesting Territory, 

Vanadinite.—This hitherto rare species promises now 
to be comparatively abundant. In the so-called “ Silver 
District,” in Yuma County, Arizona, about fifty miles north 
of Fort Yuma, is a large area traversed by veins of quartz 
carrying argentiferous galena, with salts of lead, but no 
gold, and rather extensively explored. The lead salts 
which I have seen from this region are wulfenite, of 
remarkable beauty, vanadinite, and massive anglesite with 
galenite. Vanadinite occurs in three mines, near together 
the “ Hamburg,” the “ Princess ” and the ‘‘Red Cloud.” 
The crystals of vanadinite are extremely beautiful, alike 
for billiancy of colour, lustre, and perfection of form. 
Only a single vanadate appears to occur in the Silver 
District; but there may be an exception to this remark, 
since a greenish yellow incrustation on one specimen may 
turn out to be volborthite or one of the other amorphous 
vanadium minerals. All the veins of this district occur, 
as I am informed by Mr. Thomas, between a foot-wall of 
granite and a hanging-wall of porphyry, specimens of 
which rocks I have in hand. The foot-wall of granite is 
somewhat irregular, but the porphyritic hanging-wall is 
well defined. I have not yet made sections of the latter 
rock ; it closely resembles the augite trachytes of Nevada 
and elsewhere, the usual associates of silver ores the world 
over. All these lodes abound in calcareous matter, but 
there are no limestone beds in the vicinity; and in the 
absence of any organic remains, we are ignorant of the 
probable geological horizon. 

“ The Hamburg ” mine has furnished the most numerous 
and, on the whole, the best specimens of vanadinite. The 
crystals vary in colour from deep orange-red—deeper than 
potassium bichromate, but not ruby—through lighter shades 
of orange-red to reddish-yellow and brown. They are 
always highly lustrous. The size is small, the length 
being not over two millimetres and usually less than one; 
and the diameter about half the length to equal dimensions. 
The hexagonal prisms are modified usually by one, some. 

* Communicated by the Author. From advance sheets of the 
September number of Silliman's Journal of Science. 

times by two, planes on each terminal edge, and occasion, 
ally the angles are replaced. These crystals are im¬ 
planted singly and in crusts on a dark chocolate-coloured 
siliceous gangue, with occasional obscure crystals of 
cerussite, and rarely a dark-coloured cleavable lime-rock 
(impure calcite). The “ Red Cloud ” mine furnishes van¬ 
adinite of a rich orange-red or flame-colour, associated 
with beautiful orange-red wulfenite. At the depth of 280 
feet, measured on the slope of the vein, wulfenite takes 
the place of vanadinite almost to its exclusion. The 
crystals of vanadinite at this mine are smaller and 
grouped in more confused masses than at the Hamburg 
mine. 

At the “ Princess ” mine, the vanadinite occurs in slender 
crystals of a brilliant red colour almost identical with that 
of crocoite, implanted upon white calcite. The habit of 
the species is unlike either of those before mentioned ; the 
crystals are at least four diameters long and are very 
slightly modified. They are not over half a millimetre in 
diameter, but are very perfed in form, lustre, and colour. 
They have, naturally enough, been mistaken for chromate 
of lead. 

The genesis of the vanadates of these mines is obscure. 
A single small specimen only of the galena has reached 
me. It forms the nucleus of a surrounding mass of amor¬ 
phous anglesite, upon the outer surface of which appear 
obscure crusts of vanadinite. Analyses of a series of 
samples seleded on the spot, by a careful examination 
might reveal the origin of the vanadic acid. 

Vulture District, as I have called it, another and quite 
distind distrid in Arizona, has furnished at a number of 
places vanadinite with other rare species. “This area 
embraces the country between the Hassayampa River on 
the west and Agua Fria on the east, and extends in a north 
and south direction from the well known Vulture Mine to 
Antelope Mountains, Weaver district, on the road to 
Prescott. It is partly in the lower portion of Yavapai 
County, and partly in the northern portion of Maricopa 
County. Within this area are numerous veins of gold- 
bearing quartz carrying lead and sometimes a little copper 
or perhaps both at the same time. I have become familiar 
with the mineralogical charader of these veins through 
Mr. G. A. Treadwell; and Mr. Edward Farley, owner of 
some of the mines which have furnished the most interest¬ 
ing species of this area, has prepared for me a sketch map 
on which the localities are laid down with sufficient 
accuracy for identification by reference to the Govern¬ 
ment map. 

Farley’s “Collateral Mine,” about twenty miles north¬ 
east of Vulture, is perhaps the most interesting locality of 
vanadinite in this area. The vein is about four and a half 
feet wide, and occurs in soft grey talcose rock. About one- 
half of the thickness of the vein, on the hanging wall side, 
is quartz stained green witn chrysocolla, and chocolate- 
brown with a ground mass which I find carries vanadium, 
and showing lemon-yellow stains resembling plumbic 
ochre, also a vanadate. Any portion of these yellow and 
brown masses (if pulverised, digested with dilute nitric acid, 
and the filtrate treated with ether) gives a strong readion 
for vanadic acid. Unless led to test this gangue-stone for 
vanadium by the occurrence of vanadinite in other parts of 
the vein, no suspicion of its presence would be aroused. 
A seam of very red ferric oxide with calcite follows next, 
and the red oxide of iron reads decidedly for vanadium, 
while the calcite i§ penetrated with yellowish and white 
fibrous crystals of vanadinite. Next, there is a seam, of 
about six inches, of very soft material filled with abundant 
lemon-yellow acicular crystals of vanadinite in tufts and 
aggregated masses, the whole quite friable, forming the 
centre of the vein, which also carries in this zone masses 
of cerussite. The whole mass of this soft material reads 
very strongly for vanadic acid. Then follow on the foot 
wall, about twenty inches of vein-matter composed of 
quartz with calcite. The calcite is penetrated with 
acicular crystals of vanadinite arranged in threads and in 
stellar tufts, usually not over a line in thickness, but 
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occasionally opening into small cavities, like geodes, lined 
with distindt hexagonal prisms of this species. The com¬ 
mon colour is yellow, but they are often nearly white. 
The cleavage fragments of calcite carrying the vanadium 
crystals form specimens of rare beauty. Quartz, similar 
to that in the upper sedtion of the vein, is found in this 
lower member, and this is also somewhat stained with 
copper silicates. In its open joints occur hexagonal 
crystals of vanadinite of a fine yellow colour ; they closely 
resemble mimetite, but give no arsenical rtadtion, and I 
failed to obtain a trace of arsenic from the included crys¬ 
tals in the calcite, when tested by soda and potassium 
cyanide in the closed tube. This quartz carries crystals 
of vanadinite in habit very unlike those which occur at the 
Hamburg mine in the Yuma distridt; they are long, slender 
needles, hardly aline in thickness, of a delicate straw-yellow 
colour, quite transparent. They are associated with others 
of a rich orange-yellow colour and not so well defined. 
There are also confused tufts of crystals of the same species, 
not thicker than hairs, of a pure chrome-yellow colour, im¬ 
planted in cavities in the red iron-stained gangue. 

Descloizite (?)—A mineral which may prove to be 
descloizite occurs among the ores of the Collateral Mine 
which have reached me. It is found in blue-black and 
brownish-black semi-transparent and very brilliant crusts, 
the individuals imperfedtly developed, hardness about 
3—3'5, streak, yellow to brownish-yellow. Alone in the 
closed tube it fuses and gives off abundant water. It 
readts very strongly for vanadium and for lead, also for 
copper, manganese, and zinc. Since this paper was in 
hand 1 have received from Mr. Farley, under date of June 
25th, additional specimens of this mineral not only from 
the “Collateral” but also from the “Chromate” veins 
near the former, on one of which ate seen very well defined, 
but very small tabular crystals, the study of which will 
probably show them to be the species indicated. They 
resemble some of the forms figuied by Websky from La 
Plata, province of Cordoba.* We must await the arrival 
of more specimens before the study of this interesting 
mineral can be completed. 

Volbortliite (?)—A single well characterised specimen 
provisionally referred to this species came among the pro¬ 
ducts of the Collateral Mines. It exists in small botryoidal 
masses adhering to the polished faces of deep red quartz 
crystals. The streak is bright yellow. In thin scales the 
mineral is transparent and of a clear olive-green. The 
lustre is vitreous and dull. No crystals were detected. 
Alone in the matrass it fuses readily, adhering to the glass. 
It gives off no water and dissolves in dilute hydrochloric 
acid to a greenish solution, from which alcohol throws 
down the lead in tufts of plumbic chloride. On charcoal 
it fuses to a black shining bead, which alone gives off lead 
fumes, and copper appears on crushing the bead in the 
agate mortar. With soda it gives a globule of lead en¬ 
closing one of copper. Zinc oxide stains the coal when 
the assay is gently heated. It may be that it will turn 
out to be a new species. 

An anhydrous crypto-crystalline mineral containing 
vanadium occurs among the “ Collateral ” ores. It varies 
in colour from light yellow-brown to black-brown ; gives 
the reactions for Domeyko’s chileite, but it is not a clay¬ 
like mineral. It yields readily a globule of lead containing 
a nucleus of copper. No arsenic was found. It occurs 
also in the “ Chromate ” vein. 

Gold in coarse crystalline grains occurs in the quartz of 
the “ Collateral ” vein. 

The Phcenix Mine, one mile east of the mine last named, 
furnishes specimens similar to those just described. The 
vanadinite is light yellow and deep orange-yellow to red¬ 
dish, in large well-formed crystals, which read for chlorine 
but not for arsenic. The gangue is quartz, which carries 
gold but no calcite in the samples which have reached 

me. 
Among the specimens sent to me by Mr. Farley on the 

25th of June, which I have just examined, I find crystals 

^MowUbemht der Akad. zu Berlin, July, 1880,672. 

of vanadinite in the gangue of both the “ Collateral ” and 
the “ Chromate” veins, quite unlike those before described 
and very closely resembling in habit, colour, and form the 
brilliant red crystals from the Hamburg mine in the Yuma 
Silver Distrid. 

The Montezuma lead mine, eleven miles east of Vulture 
and south-west of Collateral, abounds in vanadinite which 
occurs in diusy crusts of a rich deep yellow and brown 
colour on masses of cerussite. Observed with a lens these 
crusts are seen to be well defined hexagonal prisms. It ap¬ 
pears to be an abundant source for the supply of vanadium. 

At “ the Frenchman’s Mine,” a gold bearing vein, of 
about 18 inches thickness, consists of deeply iron-stained 
quartz, showing amorphous yellow-green masses of a 
mineral very rich in vanadic acid, and reading for lead, 
copper, and chlorine. It is also hydrous. It may perhaps 
be mottramite. There is a buff-coloured amorphous sub¬ 
stance with it also rich in vanadinite. Calcite occurs in the 
gangue. 

There are localities in this distrid in which vanadium is 
found, but the foregoing will suffice. 

Mimetite occurs in considerable masses north of Domingo 
mine on Castle Creek in the extreme north-west of the 
Vulture Distrid, as here described. I have seen only a 
single mass of about 80 grms. found by Mr. Farley. It 
was without gangue or associated species, and quite 
amorphous. 

From “ Bethesda Mine,” in Los Cerillos, New Mexico, 
I colleded in April, 1880, specimens showing greenish 
crusts of vanadin.te in botryoidal forms and sometimes 
nearly black. It is there associated with wulfenite and 
cerussite. This,vein is the southerly extension of the 
“ Mina del Tiro,” worked by Mexicans of old. 

It is interesting to note the wide area over which this 
species is now known to exist, compared to the single 
locality at Zimpan, in Mexico, where Del Rio in 1803 first 
identified it. No doubt it will be found in equal or yet 
greater abundance at other localities as the work of ex¬ 
ploration goes on. Many years since, in a paper on the 
Mineralogy of the Wahsatch and other Utah ranges of 
mountains,* I called attention to the occurrence of the 
molybdate of lead (wulfenite), as replacing the phosphate 
(pyromorphite) amongthe salts oflead,the latterbeing rarely 
if ever found there. Subsequently the wulfenite of Tecoma 
and of Eureka, in Nevada, confirmed this generalisation, 
and 1 have since had very frequent occasion to notice the 
wide distribution of wulfenite in New Mexico and Arizona. 
We may now add vanadic acid as having the same wide 
distribution. 

Wulfenite crystals of rare beauty are found in the “ Red 
Cloud ” Mine, already mentioned as furnishing the vana¬ 
dinite. The specimens sent me are from a depth of about 
300 feet. They show very solid tabular crystals of large 
size, brilliant lustre, and rich orange-yellow to orange-red 
colour. The colour at once suggests the presence of 
vanadic acid, like the well-known specimens from Wheat- 
ley Mines as detected by Smith. But I have not found a 
trace of vanadic acid in these Red Cloud or other Arizona 
wulfenites. From the “ Melissa Mine” in Silver Distridt 
adjacent to the Red Cloud, wulfenite is found in odtagonal 
prismatic forms, the basal plane being almost wanting in 
some specimens, giving them the appearance of simple 
odtahedrons. This interesting form I believe has not been 
before observed in any American locality. The colour of 
the species at this locality is pure orange-red ; the gangue 
is brown, almost black, calcite. The “ Rover ” is another 
mine of the same distridt which furnishes wulfenite nearly 
identical in form with the Red Cloud specimens, but of a 
little lighter orange-red colour. 

Crocoite-group.—Three if not four of the species of this 
group occur among the ores of the Vulture region, and es¬ 
pecially in the “Collateral” and “Chromate” veins. 
These two veins together with the “ Blue Jay ” and the 
“ Phcenix mine ” form a group of singular mineralogical 
interest, furnishing, among more common minerals, the 

* Am. Journ, Set., Ill,, iii., 195- 
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species crocoite, phcenicochroite, vauquelinite, joassite (?), 
vanadinite, volborthite (?), Descloizite (?), Chileite (?), 
wulfenite. Vauquelinite occurs quite abundantly asso¬ 
ciated with galenite and crocoite in a gold quartz gangue 
or vein stone. The genesis of the chromate is very 
manifest. The nucleus of unaltered galenite is surrounded 
with a bright pea-green and apple-green areola of vauque¬ 
linite, sometimes semi-transparent, and uncrystalline. 
This green mass is succeeded by crystalline and transparent 
crocoite of orange-red and cinnabar-red colour, giving the 
familiar scarlet and chrome-yellow streak. The crocoite as 
yet has not been found well crystallised. Besides the asso¬ 
ciated species already named, occur cerussite, gold, and 
magnetite. The magnetic sand collected in washing the gold 
out of the crushed vein stone was examined for chromite 
without success. 

It is an interesting question, whence came the chromic 
acid ? Perhaps an analysis of the galenite may detedt 
chromium in that species. Smith has described a meteoric 
chromium sulphide, Daubreelite,* and there is no chemical 
reason why this species may not coexist with galenite. 
In the paragenesis of the chromates in this distridt the 
change has evidently proceeded from without inwards, and 
the occurrence of specimens in which the whole of the 
galenite is transformed is not unfrequent, as also the change 
of the crocoite to the lemon-yellow phoenicochroite. 

Small orange-yellow crystals occur in the vauquelinite 
of the Vulture region, which may be the joassite ; but more 
study is required before they can be proved to be this 
mineral. 

In conclusion, I will add that before the study of these 
interesting localities can be complete a personal visit 
must be made by a mineralogist to the mines, and sufficient 
material obtained on the spot to allow of chemical 
analyses. 

2. Thenardite from Rio Verde Arizona Territory. 

Some months since I received a lump of a saline minera 
marked “Salt,” reported by my informent, Mr. Treadwell, 
of Phcenix, to occur in abundance on the River Verde, in 
Maricopa County. It proved, on examination, to be anhy¬ 
drous sodium sulphate or thenardite, a species which has 
hitherto been found in very limited quantity. In an 
analysis in the Sheffield laboratory under the supervision 
of Prof. O. D. Allen, by Dr. Geo. M. Dunham, its con¬ 
stitution was found to be as follows:— 

I. II. 

Chlorine ..    o'og5 o-ogy 
S03   56-410 56-310 
CaO . o-i2o 0-130 
MgO . 0-021 0-023 
Na20 .. .. ... .. .. [42^64] [43-070] 
Insoluble . „. o’3go 0-370 

IOO’OOO 100000 

I. Na20 : S03 = 6-gi : 7-02 ; II. Na20 : S03 = 6-g3 : 7-01. 

f; The mineral is therefore nearly pure Na2S04. The in¬ 
soluble matter out, the impurities are only 0-24 per cent of 
the mass. 

The specific gravity of a fragment quite free from visible 
impurity, taken in petroleum, I find to be 2-681. This 
mineral occurs in large masses, some of which, in the 
rough, are distindtly crystals with irnperfedt faces, 
showing eminent cleavage in the diredtion of the 
basal plane of the prism and a hackly cleavage in the 
opposite direction. The “ insoluble ” matter ( = 0-38 per 
cent) in the mineral-^-chiefly clay, gives it a prevailing 
shade of yellowish grey. Its hardness is below that of 
Calcite ; lustre vitreous ; fradture conchoidal to hackly. 

Occurring in an almost rainless country, it has suffered 
little change, small portions only at surface being altered 
to a dry white powder of exanthalose, Na2S04,2H20. 

As this is, so far as known, the only locality of this 

species where it exists in great abundance, I have taken 
steps to secure all the information available respedting it. 
Mr. Thos. F. Hopkins, of Vulture, Arizona, has forwarded 
to me the following statement, which I present in his own 
words, in a letter dated— 

“ Vulture Mine, A.T., June 18, 1881. 

“Mr. Boyd, a resident of the Verde Valley during the 
past five years, is quite familiar with the large thenardite 
deposit, and furnishes the following details. 

“The ‘Salt Mine,’ as it is popularly called, is situated 
about two and a half miles south-west of Fort Verde (the 
present post), on the west side of the Verde River. Squaw 
Peak is distant eight miles from Fort Verde, and this mine 
lies between these two points. 

“ It occurs on a ‘ bench ’ about fifty or sixty feet above 
the Verde River, and itselfforms one of a series of benches 
gradually sloping toward the river. The deposit crops out 
boldly in the face of the bank, and seems to extend along 
a distance of from eight hundred to one thousand feet. It 
occurs in a white chalky-Iooking formation, and the surface 
opening is probably about ten feet wide. From this open¬ 
ing immense masses have been carried away during more 
than five years past, every rancher of the distridt taking off 
huge wagon loads for the use of his stock, &c. The de¬ 
posit is solid, and is removed by blasting. It is not under 
water at any time, for both its sloping situation and its ele¬ 
vation above the river forbid such a condition. 

“ No systematic openings of the deposit have ever been 
made, and hence its extent is not known. It is simply 
1 gouged out ’ according to the whim and convenience of 
each new comer; but it seems practically inexhaustible.” 

I am informed by several persons who have seen this 
thenardite used for the salting of cattle—among them my 
friend Mr. James Douglass Junr., who was recently in that 
portion of Arizona—that the animals resort to it very freely, 
licking it as they are wont to do common salt, and with 
only good results. 

Thenardite has been found in Nevada and elsewhere in 
the arid regions of the West Coast, but not before in suffi¬ 
cient quantity to be of commercial importance. 

G. Vom Rath (Zeitsch.f. Kryst.,) lately names Lake 
Balschasch in Central Asia as a locality the flat shores of 
which furnish thenardite in very considerable quantity. 

ON THE 

COLORIMETRICAL ESTIMATION OF CARBON 

IN IRON. 

By Prof. EGGERTZ. 

In the working out of this method as described in the 
jfern Kontorets Annaler, 1862, p. 54, with some additions 
made in 1874, p. 176, I believed that the amount of carbon 
estimated with an accuracy of about o"i per cent, would 
fulfil all pradtical purposes ; but claims upon it have after¬ 
wards arisen, and it seems now to require an exactness of 
a little more than o-oi per cent. 

Meanwhile the iron sent out in commerce is usually 
stamped with only whole and half-tenths of the percentage 
of carbon, and it is specially for the softest kinds of iron, 
with carbon between o‘i and 0-25 per cent, which appears 
to claim a greater precision in carbon estimation. 

When pure ferric hydrate free from chlorine, containing 
o-i grm. iron, is dissolved in 2-5 c.c. nitric acid, free from 
chlorine, and 1-2 sp. gr., a yellow green solution is got, 
when, put into a burette as commonly used for colori¬ 
metric carbon testing, about 12 m.m. diameter, and a 
further addition of 1-5 c.c. nitric acid made, it clears 
somewhat, but not so much as when water is added 
instead of nitric acid. The warm solution has a much 
stronger colour than the cold. Add afterwards in both cases 
4 c.c. water, so that the volume of the solution amounts 
to 8 c.c. Note now that the iron colour has gone. It * A m. Journ. Sci., III., xii., 109. 
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follows, as a rule in colorimetric carbon testing, that the 
iron solution is to be diluted with at least the same quan¬ 
tity of water as of nitric acid used for solution, also that 
the volume of the solution never ought to exceed 8 c.c. 
when the colour is read off. 

The nitric acid as well as the diluting water ought to be 
free from chlorine or hydrochloric acid. Whenever a very 
slight trace of such is present it communicates to the iron 
solution a yellowish colour.* The quantity of nitric acid 
required for solution is regulated to a certain degree by 
the supposed amount of carbon in the iron. Thus, em¬ 
ploy for solution of iron with a lower amount of carbon 
than 0*25 per cent, only 2*5 c.c. nitric acid, with carbon of 
0*3 per cent use 3 c.c., with carbon 0*5 per cent use 3*5 c.c., 
and for carbon o*8 per cent use 4 c.c. nitric acid. For 
steel with a greater amount of carbon take 5 c.c. nitric 
acid, as also for white cast-iron, but only 0*05 grm. of it 
should be weighed, with great accuracy. 

When the amount of carbon is altogether unknown, 
begin with 2*5 c.c. nitric acid, and afterwards add more 
as soon as the colour of the solution, or the amount of 
separated carbon, shows that more acid is required. A 
little more acid than here given does no harm, only after¬ 
wards add at least the same volume of water, and for 
white cast-iron 7 c.c. may be taken to prevent the quick 
precipitation of a humus-like substance after dilution. If 
too little acid has been used, the solution will have too 
deep a shade. For example, if steel of o*8 per cent 
carbon is dissolved in only 2*5 c.c. nitric acid, instead of 
4 c.c., the colour of the solution after dilution will corre¬ 
spond with that of a steel containing about 0*9 per cent 
carbon. 

The iron to be tested must be finely divided either by 
filing by means of a clean and sharp file ;f or, better, by 
boreing or planing by means of a steel edge, for which an 
old three-cornered file can be adapted by grinding off the 
teeth, and furnishing with a handle at each end ; or, if very 
hard, crush the iron in a steel mortar. 

For solution of the iron use test-tubes of about 15 m.m. 
diameter and 120 m.m. long; dry with clean clippings of 
filter-paper thickly rolled together. Transfer into the 
test-tube from the weighing scoop with the help of a hair 
pencil the accurately weighed amount of iron, o*i grm., 
or, if white cast-iron, 0*05 grm.; then add 2*5 c.c. or more 
nitric acid of 1*2 sp. gr., and free from chlorine. The 
measuring of the acid can be best done by means of a 
small pipette, 10 m.m. diameter, graduated to whole and 
half cubic centimetres. The test-tube is covered with a 
email watch-glass (23 m.m. diameter), and it is now placed 
into a*cylindrical copper dish, 100 m.m. deep, and at least 
120 m.m. diameter ; upon this is placed a copper lid 
furnished with a thermometer tube hole, and holes for the 
test-tubes, marked with numbers. The dish is previously 
provided with water, also some grammes of paraffin wax 
to hinder evaporation. Heat up the dish over a gas or 
spirit flame to 80°, and maintain at this temperature the 
whole time. Shake the tube while the iron is dissolving. 
Solution is ended when no gas bubbles are evolved ; this 
may require one and a half to two hours, or sometimes 
more, according to the amount of carbon in the iron. 

This has been the ordinary method followed hitherto, 
but experience has shown that the maintaining of the 
temperature of 80° demanded attention which could by no 
means be always given. It was also of less consequence 
whether or no a normal solution was dissolved every time 
in the same manner as the iron whose carbon contents 
was to be estimated. But if this is to be avoided, and 
unchangeable normal solutions used as described under, 
the solution must be always made at the same tempera¬ 
ture, and to this end it is safer to place the test-tube in 

* Only o*oooi grm. chlorine in a solution of o*i grm. iron from ferric 
hydrate in 2*5 c.c. nitric acid produces a decided yellow colour. Dilute 
this solution with 1*5 c.c. nitric acid and 4 c.c. water, the colour is still 
observed, but less in proportion as the solution is diluted. 

+ Through the wearing of the file the amount of carbon in the iron 
can be considerably increased. 

boiling water. By this method the time for solution is 
shortened to about three-quarters of an hour, and the 
colour of the solution will be a little stronger than by 
dissolving at 8o°. If an occasional necessity calls for still 
greater speed, the solution can be made in about a quarter 
of an hour by means of gentle boiling over a lamp flame, 
between which and the test-tube a suitable brass wire 
gauze is placed,on which the tube may rest, but the colour 
of this solution will commonly be a little darker than 
when using the temperature of ioo°. The reason for 
employing 80° instead of ioo° was, that at the latter tem¬ 
perature a reddish yellow sublimate-like film was obtained 
in the tube, which afterwards came into the solution and . 
made it dim. When such happens, try to dissolve the 
film in the solution by violent shaking, and if this is not 
successful, filter it off. The film is composed only of 
nitric acid and ferric oxide, as it appears in heating pure 
ferric hydrate in nitric acid. 

As soon as all evolution of gas ceases, take out the 
test-tube and place in a beaker with water to cool, 
when it ought to be covered with a cap of pasteboard to 
protedt it from daylight, by which the solution is soon 
bleached. When protected from light in this manner the 
solution maintains its colour for several days. The 
burettes employed for carbon estimations ought to have a 
volume of 30 c.c., and be graduated in i-ioth c.c. also, 
furnished with an opening and spout. The solution is 
then placed in the burette, which may be done through 
the filter. If the solution is not clear, or graphite is 
present, at least an equal amount of distilled water (in¬ 
cluding the wash-water from the test-tube used for boiling) 
must be added to the nitric acid used, and the volume 
made up to at least 8 c.c. before comparison with the 
normal solution. The normal steel is prepared in like 
manner, and diluted with so much water that every 
c.c. of it corresponds to o*i per cent carbon; this can 
afterwards, by careful dilution with water, be made of 
such strength that every c.c. corresponds to 0*05, 0*02, 
o*oi, or 0*005 per cent carbon in o*i grm. iron. From 
normal steel with, for example, o*8o per cent carbon, 
dissolve o*i grm. in 4 c.c. nitric acid, and dilute with 
water to 8 c.c. Mix carefully after every dilution, because 
the lower strata of the solution will otherwise be of too 
deep a colour. Before reading off (which is done from 
the upper edge of the solution) allow it at least one minute 
to flow down from the sides of the burette. 

The above-named special normal solutions can be 
marked and employed as follows:— 

Carbon per cent Used for 
per c.c. of Iron with 

o*i grm. Iron. Carbon per cent. 

Normal . 0*10 

i N . 0-05 
i-5th N . 0*02 
i-ioth N . 0*01 
i-2oth N . . 0*005 

O'S and higher 
0*4 to o*8 
o'16 to 0*5 
0 08 to 0*25 
0*04 to 0*08 

The lowest amount of carbon found in any iron is 0*04 
per cent,* and in employing the last-named normal solu¬ 
tion, good daylight is required ; this is also best for all 
colorimetric testing. 

Greater dilution than twenty times cannot be used in 
common burettes of about 12 m.m. diameter, but by 
using tubes of 24 m.m. diameter, the difference is well 
marked between a forty times diluted normal solution 
and distilled water, and in this way approximate estima¬ 
tions ought to be made of carbon in iron of about o-o2 per 
cent in the case of iron so poor in carbon being produced. 
Measure in a small pipette 1 c.c. normal solution, dilute 
to 40 c.c. corresponding to 0 0025 Per cent cai'bon per c.c.; 
introduce this into a 24 m.m. test-tube, which accurately 
agrees with another graduated tube, in which 0*4 grm. 
iron is dissolved in 10 c.c. nitric acid, and diluted with 

* By means of the iodine method, in a sample of 8 grms. of Lanca- 
1 shire hearth iron, 0*038 per cent carbon was obtained. 
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water first to 32 c.c., and then, further, till their colours 
agree. Should such happen, for example, when the 
volume of the solution is 35 c.c., the amount of carbon in 
the iron will be 0-0025 X 35 : 4 = 0-022 per cent. 

In comparing the solutions with each other by the 
method hitherto commonly used, in which a thin paper- 
filter is held behind the tube, it has been seen that much 
depends on the distribution of the light in the apartment, 
and that a room with only one window is best. Before 
most eyes it is seen, however, that the tube held on the 
right is a little weaker in colour than that placed on the 
left ; therefore, as also prescribed from the first, the 
burette containing the assay should always be held in like 
manner, or to the right. That we may be more inde¬ 
pendent on the nature of the room, and equalise the 
difference in colour caused by placing the tubes to the 
right or left, I have with great advantage now begun to 
use a little camera in which the tubes are placed. This 
is made of deal 6 m.m. thick, in the form of a box open 
in both ends, blackened inside. The height inside is 
So m.m., the breadth in front 26 m.m., at the back 120 m.m. 
The front of the upper side is cut out to insert the tubes, 
and these are kept in their places by means of a brass 
wire fixed in the upper front edge ; also by a little trough 
of sheet copper on the lower outer edge. The opening 
is covered with a thin filter-paper fastened with a pin.” 
The burette and test-tube must in respedt to the quality of 
the glass agree exadly in colour, and be dried outside with 
clean cloth before placing in the camera. 

As normal steel and normal iron, two sorts made by 
the Bessemer process have been used lately, one adopted 
witho'8oand the otherwith o-i6 per cent carbon. The size 
is 12 m.m. square, and testing shavings are always taken at 
right angles to its length. The carbon has been estimated 
by the iodine method as described in Jem Kontorets 
Annalcr, 1862, p. 47, and 5 grms. taken for every testing. 
From this steel three estimations gave 0-79, o'8o, and 
0-82 per cent carbon, and from the iron 0-16 was obtained 
in two closely-agreeing estimations. These carbon 
estimations have also agreed with the combustion analyses 
executed by Dr. A. Tamm in iron and steel with the nearest 
comparable amounts of carbon, as mentioned in the Jem 
Kontorets Annaler, 1874. Instead of immediately em¬ 
ploying iodine, as was done at first, and in view of the 
difficulty of obtaining it pure, for these estimations iodine 
dissolved in iodide of iron has been used. This solution 
is prepared by adding to a solution of 10 grms. of iron in 
50 grms. iodine, further 50 grms. iodine, in which it is 
quickly dissolved, then filter the solution into a measure, 
pass water through the filter till the volume is 100 c.c. 
One gramme iron requires 10 c.c. of this solution. In 
consequence of the loss of weight in treating filter-paper 
with acids, platinum filters have been used to take up the 
carbon mass ; but it is difficult to obtain them good. It 
appears that inconvenience is removed by using filter- 
paper treated with hydrochloric acid and hydrofluoric acid 
(see Fresenius Zeitschrift, 1879, p. 582), by which the in¬ 
organic components are nearly completely extracted. One 
of these filters 60 m.m. diameter gave less than o-oooi grm. 
ash. Drying of the carbon mass is safest done in a water- 
bath at a temperature of 950 to g8°, wherein the crucible 
is placed in a test-tube of about 130 m.m. long and 35 m.m. 
diameter; the open end is closed with a cork through 
which passes a thermometer. By means of a bent brass 
wire the crucible can be inserted and drawn out. 

With white cast-iron the colorimetric method has given 
better results than could at first be expe&ed (see Jem 
Kontorets Annaler, 1874, p. 177), when only 0 05 is taken 
for testing, yet the solution must be diluted to a larger 
volume, whereby a little error in observation in respedt to 
the colour will have a great influence. These solutions 
ought to be quickly read off, because they soon become a 
little dim from a humus-like substance which precipitates. 

* The wide opening of the camera can, if desired, be covered by a 
screen, in the centre of which is placed a suitable convex or concave 
glass of about 40 m.m. diameter. 

By u;ing for solution 7 instead of 5 c.c. nitric acid this 
'inconvenience is lessened. 

The different nature of the carbon, such as the so-called 
cement carbon, and hardening carbon has not made itself 
known in any other way in colorimetric testing than that 
the colour of the solution of the latter is less than the 
former, so that a steel of o"8 per cent carbon, after strongly 
hardening and pulverising, gives only 0-55 percent. After 
heating the hardened steel to a brown heat, the original 
amount of carbon is again found. By the iodine process 
on 5 grms. of the hardened steel o-8 per cent carbon was 
obtained. Iron with 0-3 per cent carbon, reduced by cold 
hammering from 12 to 6 m.m. thickness, showed the same 
amount of carbon. 

During solution the various sorts of iron behaves with 
so wide a difference that the solution will sometimes be 
coloured instantly, at other times only after a little 
warming. The final colour after dilution with water will 
usually agree very well with the colour of the normal 
solution. Should any little inequality of colour re¬ 
main (such as approaching to yellow or brown) less regard 
ought to be fixed on it than on the intensity of the colour, 
or on the distinctness with which the small inequalities 
in the paper held behind the test-tubes can be seen. 
From the nature of the case it follows that individuals with 
more or less good eyesight are found to perform these tests 
with more or less sharpness, but experience has also shown 
that the ability to see in thisrespedl can be considerably 
improved by practice, and at most only few persons have 
found it impossible to do this work. 

With reference to the presence of foreign substances in 
iron, and their influence upon the colour of the solution 
the following experiments have been made :— 

Manganese, 0-05 grm., in the form of carbonate, dissolved 
in 2-5 and in 5 c.c. nitric acid with a brown colour, from 
the presence of a little manganese oxide. Heating to ioo° 
produced a little precipitate (probably from hydrate of 
manganese peroxide); thereafter the solution had only a 
weak red-violet colour, which cn diluting with water to 
8 or 10 c.c. could be regarded as vanished. It seems from 
this that the colorimetric method would be serviceable for 
the estimation of the amount of carbon in ferro-manganese. 
One sample of such with about 80 per cent manganese 
showed carbon approximately 4 per cent. 

Phosphorus, o-ooi grm. in the form of soda phosphate 
added to a solution of o-i grm. iron as ferric hydrate in 
2-5 c.c. nitric acid and 2-5 c.c. water, showed no difference 
in colour with a similar solution without phosphorus. 
Iron with 5 per cent phosphorus is difficultly soluble, and 
with 10 per cent phosphorus insoluble in nitric acid. 

Sulphur, o-ooi grm. in the form of magnesium sulphate, 
added to o-i grm. iron, dissolved in 2-5 c.c. nitric acid and 
2-5 c.c. water, was without influence, 

o-oi grm. manganese, o'oi grm. phosphorus, and o-ooi 
grm. sulphur (all in the forms given above), added to a 
solution of o-i grm. iron as ferric hydrate in 5 c.c. nitric 
acid and 5 c.c, water, showed no colour. The same quan¬ 
tities added to o'i grm. normal steel with o"8 per cent 
carbon, dissolved as usual, made no change in the solution 
or in its colour. 

Copper, o-ooi grm., dissolved in 2-5 c.c. nitric acid and 
2-5 c.c. water, gave no colour to the solution. 

Silicon in iron dissolves to a considerable amount in 
nitric acid on warming, and particles of silica begin to 
appear in the solution. 0-4 per cent silicon in steel has at 
least not shown any influence in colorimetric testing. In 
cast-iron rich in silicon graphite is always present, and 
must, with possibly the insoluble silica, be filtered off. 

Tungsten becomes tungstic acid on dissolving the iron; 
it is then insoluble and must be filtered off. 

Chromium, 0-002 grm. in the form of chromic hydrate* 
dissolved in 2-5 c.c. nitric acid and 2-5 c.c. water, gives to 
the solution a greyish blue colour, which on dilution with 
water to double its volume is less noticeable. On greater 
dilution the colour diminishes, and when diluted t0 40C.C« 
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may be said to disappear. Iron containing much chro¬ 
mium is difficultly soluble, or even insoluble, in nitric acid. 

Vanadium, o’ooi grm. in the form of vanadic acid, 
dissolved in 2^5 c.c. nitric acid, gives to the solution a weak 
yellowish colour, which disappears on addition of 2'5 c.c. 
water. 

Nickel, o'ooi grm., dissolved in 2-5 c.c. nitric acid, gives 
a green colour on solution, which is still apparent on 
addition of 2'5 c.c. water, but can be regarded as absent 
on diluting to 8 or 10 c.c. 0 

Cobalt, o-ooi grm,, dissolved in 2-5 c.c. nitric acid, gives, 
as is well known, a red-coloured solution, which is little 
noticeable on dilution with water to 24 c.c., but scarcely 
can be regarded as absent before dilution to 40 c.c. 

In my note of 1862, I showed the desirability of ob¬ 
taining from inorganic substances unchangeable normal 
solutions, instead of those of burnt sugar in spirit used by 
me which bleached with time, and this the quicker in pro¬ 
portion as they were more often exposed to sunlight. 
Several proposals with this object have been brought 
forward lately, in which iron, cobalt, and nickel salts, bi¬ 
chromate of potash, &c., have been recommended. After 
experimenting with several such mixtures, I have, upon 
the suggestion of Prof. F. L. Ekman, tried chlorides of 
iron, cobalt, and copper, which give the best results, be¬ 
cause with them we can, as desired, produce colour tones 
in yellow, brown, and green. Such mixtures, diluted with 
water, containing 0-5 per cent hydrochloric acid of 1*12 sp. 
gr., have been found stable, even after standing a long 
time in sunlight. By only adding hydrochloric acid in 
drops the mixture is strongly drawn towards yellow. 
From the neutral chlorides I have, by adding water con¬ 
taining 1-5 per cent hydrochloric acid for ferric chloride, 
and o-5 per cent for both the other salts, prepared solu¬ 
tions of such strength that they contained 001 grm. metal 
per c.c. Then taking of these solutions 8 c.c. iron solu¬ 
tion, 6 c.c. cobalt solution, 30 c. copper solution, and 
about 5 c.c. water containing 0'5 per cent hydrochloric 
acid, a mixture has been obtained of a colour entirely 
similar to a solution in dilute nitric acid, of iron contain¬ 
ing carbon corresponding to o'i per cent per c.c. This 
solution can afterwards be diluted with water containing 
o-5 per cent hydrochloric acid to whatever normal colour 
is desired, and the water added in the nearest proportion 
with the amount of carbon. It may be necessary to bear 
in mind that the weights of 01 and 0^05 grm. for weighing 
oft the iron must be very accurate when such artificial 
normal solutions are used. 

Now that unchangeable normal solutions can be obtained, 
the time may now be come for those desiring such to 
apply the old method used for copper estimation in am¬ 
monia solutions, as adopted by J. B. Britton, of Philadel¬ 
phia, for colorimetric carbon estimations in iron.* He 
employed a number of tubes alike in size, containing equal 
volumes of normal solutions of different strengths ; and 
dissolved the iron in a similar tube, and diluted with water 
to the same volume as the normal solutions. By com¬ 
parison with these he can at once tell the amount of 
carbon, and thus avoid the inconvenience of the successive 
dilutions. Mr. Britton uses fifteen separate normal solu¬ 
tions for carbon amounts between o-o2 and 03 per cent, 
and he says by taking 1 to 2 grms. iron for estimation the 
carbon can be determined to an accuracy of o-oi per cent. 
He uses for his normal solutions roasted coffee, which he 
found better than burnt sugar. 

A greater exactness in colorimetric carbon estimations 
may be gained by observing the solutions in the tube from 
above instead of from the side; but for this purpose it is 
necessary that the tubes completely correspond at the 
bottom, that they are obtained suitably clear, and that the 
depth in all the tubes are alike. 

By these observations now communicated I hope that 
the difficulties which sometimes appeared in colorimetric 
carbon estimations, both here and elsewhere, may be in 
some degree removed. At the same time it ought to be 

* Chemical News, Aug. 26,1870, vol. 22, p. 101," 

remembered that the essential properties of iron and steel 
do not exclusively depend on the amount of carbon. 

I gratefully acknowledge the assistance rendered me by 
Mr. C. G. Dahlerus in the above estimations.—Jem 
Kontorets Annaler, 1881, Part 5, p. 301. 

NOTES ON WATER ANALYSIS. 

By A. WAGNER. 

I. Notes on the Determination of the 

Solid Residues. 

If about half a litre of the water under examination is very 
slowly evaporated in small porcelain or platinum capsules 
over a gas flame turned so low that its point does not 
touch the wire gauze under the capsule, we find—at least 
with the Munich gas—that the part of the capsule turned 
towards the flame appears after the evaporation of a 
blackish grey colour, the meshes of the wire being often 
plainly to be recognised. This coating might be taken for 
soot, but if the capsule is exposed to the air for some 
time this layer becomes smeary and moist, and if touched 
with the tongue has an intensely acid taste. It is evidently 
sulphuric acid and ammonium sulphate, due to the sulphur 
present in the gas. With a platinum capsule this deposit 
is more considerable than with a porcelain capsule. If 
it is not removed before weighing the residue of the eva¬ 
poration a notable error may be occasioned. To wipe off 
the deposit, especially with a platinum capsule, is always 
doubtful. 

For this reason, when evaporating the water, I place 
below the capsule, instead of a wire gauze, a thin piece of 
sheet platinum, so that the bottom is entirely protected. 
The following experiment shows the importance of this 
precaution :—Two half litres of water were simultaneously 
evaporated in platinum capsules, No. 1 being placed over 
a piece of wire gauze and No. 2 upon sheet-platinum. On 
weighing the two residues, after drying at 150°, that of No. 1 
was the heavier by 12 m.g. If the dry residue is used for de¬ 
termining the organic matter in the water by ignition, the 
aforesaid coating of sulphuric acid and ammonium sulphate 
is expelled by the heat, and thereby the quantity of organic 
matter is made to appear too large. 

II. Remarks on the Determination of the Organic 

Matter. 

In performing a complete quantitative analysis of 
drinking-water it is necessary to give an absolute figure 
for the quantity of the organic matter. The chemist is 
thus compelled to give a numerical result which he 
cannot possibly guarantee, as up to the present time there 
does not exist any practicable method for the certain 
determination of the organic ingredients of a water. 

Kubel and Tiemann remark with perfect truth that a 
determination of the organic matter in water is impossible 
until we know what is to be determined. 

Formerly, when there was no practicable method for 
the determination of nitrates in spring-water, it was cus¬ 
tomary to get over the difficulty by maintaining that ni¬ 
trates were either totally absent in such waters or present 
merely in quantities which might be neglected—an asser¬ 
tion which has been thoroughly refuted by numerous ana¬ 
lyses of the water of different towns. Similar was the case 
with the determination of organic substances. They were 
simply described as crenic and apo-crenic acids, perfectly 
harmless, and it was assumed that in consequence of the 
absorbent and oxidising properties of the soil, the consti¬ 
tuents of urine, &c., could not occur in spring-water. 

The nature of the organic matter in such water is far 
more complicated. Scherer and Fresenius found in the 
mineral springs of Bruckenau and Weilbach butyric and 
propionic acid. It is also undeniable that in populous 
places the ground-water is direCtly polluted by the con¬ 
stituents of human and animal excretions, whether un. 
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changed or putrescent, owing to the leakage from sewers 
and cesspools. Thus I found for years at Munich, in the 
water of a group of wells, all the characteristics of the 
urine of horses. On account of the introduction of town 
sewage into rivers, their waters must hold in solution 
matters very different from harmless crenic acid. Ac¬ 
cording to Kubel and Tiemann a part of the organic 
matters contained in Berlin spring-waters is of the nature 
of organic bases, with which a part of the acids present in 
the water is of course combined. For the Munich waters 
I must, after long experience, consider it as certain that a 
part of the organic matter of the spring water consists of 
organic acids, combined with bases. If a large quantity 
of Munich spring-water is evaporated to dryness, the resi¬ 
due treated with distilled water, and in the soluble portion 
the mineral acids and bases, including ammonia, are care¬ 
fully determined, there is generally found a larger propor¬ 
tion of bases than corresponds to the mineral acids. That 
this excess of bases does not consist of re-dissolved cal¬ 
cium or magnesium carbonate appears from the fad that 
if the soluble portion is re-evaporated to dryness the resi¬ 
due does not effervesce with dilute acids. A part of the 
organic matter must therefore consist of acids, combined 
with bases. 

The methods proposed for the quantitative determina¬ 
tion of the organic matters depend on different principles. 

Frankland and Armstrong seek to determine the quantity 
of organic matter by ultimate analysis, and calculate from 
the carbonic acid found, on the assumption that humoid 
bodies contain 58 per cent of carbon. This process is 
only admissible when proof can be furnished that the 
water in question contains no organic matter save such as 
is of a humoid nature. In the analysis of the well-waters 
of populous city districts, or of river-waters which have 
received town sewage or the wastewaters of manufactures, 
this method is completely excluded. 

The same conclusion holds good of the methods which 
depend upon the reduction of silver oxide or potassium 
permanganate. Such methods give a datum for expressing 
comparatively the safety of a water, but they do not 
enable us to advance a definite number for the absolute 
weight of the organic matters present. In the perman¬ 
ganate process the organic matter is found by multiplying 
by 5 the quantity of permanganate consumed. Concern¬ 
ing this procedure, Kubel and Tiemann are of opinion 
that it can no longer be upheld. To show what strange 
results may be obtained by the use of such methods I will 
give, as a curiosity, the following example:—In an inves¬ 
tigation, to which a prize was awarded by the University 
of Munich, and which is published in the Zeitschrift fur 
Biologie, 14, 190-280, there are cited many analyses of 
waters, where the organic matters are thus calculated :— 

Canal water : residue on evaporation, 0-466 per litre; 
organic matter, 1-063 ; lime, 0-146. 

Hofgrabenbach : residue on evaporation, 0-468; organic 
matter, 0-496; lime, 0*105. 

Hence this useless procedure shows the organic matter 
as considerably greater than the whole solid residue, though 
salts of lime and other mineral matters were present. 

If it is compulsory to express the quantity of organic 
matter in a sample of water by an absolute figure, I con¬ 
sider it incumbent upon the chemist to state by what pro¬ 
cess such number has been obtained, and to explain to the 
laypublic that such numbers must be considered and com¬ 
pared with due caution. 

As the simple loss on ignition is never decisive, I consi¬ 
der the following process the most suitable for the deter¬ 
mination of organic matter. It has proved very satisfac¬ 
tory for the Munich waters, which contain calcium car¬ 
bonate as a greatly predominating constituent. 

After the determination of all the other constituents of 
the water, I evaporate suitable quantities to dryness, and 
separate the dry residue by means of distilled water into 
an insoluble and a soluble portion, which latter contains 
the chief bulk of the organic bodies. In the insoluble 
portion, which in the waters of this district consists almost 

entirely of calcium and magnesium carbonates, I deter¬ 
mine the organic matter by igniting a dried specimen in a 
platinum capsule and treating subsequently with ammo¬ 
nium carbonate in the customary manner. The portion 
soluble in water, if nitrates are absent, or present only in 
a quantity too small to be determined, is dried after eva¬ 
poration in a platinum capsule, weighed, heated to a very 
low redness, and weighed again. But if the nitrates are 
present in larger quantities, so that the existing organic 
matter would not suffice to convert the nitrates into car¬ 
bonates, I add to the soluble portion, after drying and 
weighing, a little pure solution of sugar, evaporate to 
dryness, and heat the platinum capsule gradually and by 
piecemeal with a very small gas flame, so that no defla¬ 
gration may happen. After prolonged but very gentle 
ignition the sugar-charcoal is found burnt away, when the 
residue is moistened with water containing carbonic acid, 
and weighed again after drying. The loss of weight in 
this case expresses the weight of the organic substances 
and the difference between the equivalent of the nitric 
acid which was present, and of the carbonic acid which has 
taken its place. This difference can be easily calculated 
from the quantity of the nitrates, as previously ascertained, 
and must be deducted. 

This process is of course by no means absolutely accur- 
rate, since on ignition not merely carbonates, but cyanides 
may be formed, and since carbon reduces the sulphates, 
which on subsequent ignition with access of air are not 
certainly and completely re-oxidised. If the temperature 
is raised too high a loss of the alkalies is possible.— 
Zeitschrift fur Analytische Chemie. 

PROCEEDINGS OF SOCIETIES. 

MANCHESTER LITERARY AND PHILOSOPHICAL 

SOCIETY. 

Ordinary Meeting, April 5, 1881. 

E. W. Binney, F.R.S., F.G.S., President in the Chair. 

The President said that he had, on several occasions 
brought before the Society a notice of the Eucalyptus glo¬ 
bulus growing near to the sea in his garden at Douglas, in 
the Isle of Man. It was planted in 1875, and grew about 
7 feet in height annually during the^hree following years; 
after these its top reached higher than the wall sheltering 
it, and it was exposed to the east winds from the sea, which 
stopped its rapid growth. It has attained a height of 
thirty feet. During the winter it fared pretty well 
until the beginning of March, when the strong gales made 
bad work with its foliage, but the tree is still alive, and he 
has every hope it will rally again in the summer. It 
grows about six feet above the ordinary high water mark 
of the sea in Douglas Bay. 

“ Note on the Presence of Arsenic in Paper Hangings,” 
by Harry Grimshaw, F.C.S. 

That arsenic in various states of combination is very 
often present in the colouring matter of paperhangings is 
a very well ascertained fad. That it is not confined, as 
was at one time generally supposed, to those papers which 
are coloured green, is also pretty well understood, many 
chemists having found it in papers of all shades and colours, 
including even white and grey. 

A case which illustrates very well this general distribu¬ 
tion of arsenic in papers of various colours and shades, and 
also illustrates one or two other interesting features in 

I connedion with this subjed, has been brought under my 
1 notice by Mr. R. Le Neve Foster, F.C.S.,and it will per¬ 
haps be of some little interest to this Society. One of the 
two series of specimens of wall paper which I now show 
you consists of six papers of varying colours. Three 
greens, of different shades, light brown, dark brown, and 
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pink, are the tints comprised, and all of them without 
exception contain arsenic largely. The pink, which is a 
very light shade, contains the least arsenic, and the 
brightest green contains the most, though one of the brown 
shades contains a very large amount. I have not deter¬ 
mined the amount of arsenic quantitatively, as that was 
not needed to condemn the papers,but probably the pink 
paper contains a sufficiently large quantity of arsenic on 
one square foot to poison an adult person. 

When these papers were seledted from a Lancashire 
manufacturer it was particularly specified that they should 
he free from arsenic. The absence of this body was 
assured in a positive manner, and no doubt the papers 
would have been definitely guaranteed to be absolutely free 
from arsenic. This assurance, however, from previous 
experience, was not relied on, and the papers were quali¬ 
tatively analysed for arsenic with the result above stated. 

The injurious effedts which might have resulted, in fadt 
would almost certainly have resulted, from papering six 
rooms in a house with arsenical paperhangings, do not need 
enlarging upon any more than does the almost criminal 
foolishness of stating that such papers were free from 
arsenic. 

The second series of six samples which I have placed 
along with the six arsenical papers illustrates very con¬ 
clusively the fadt that arsenical compounds are certainly 
not essential to the production of the colours required in 
the decoration of paper. These second papers were 
obtained from a London manufacturer to replace those 
which I have described, and will be seen to be so near them 
in shade and colour that in one or two cases it is difficult 
to perceive any difference at all. None of the second 
series of papers yield the least indication of arsenic with 
Marsh’s test, and therefore entirely justify their warrant as 
free from arsenic, * and were of course selected for use. 
We have therefore in these six self-tinted papers and the 
two-patterned papers, which I have also here, tints which 
alone or in combination will serve to demonstrate that any 
colour almost which is desired can be obtained without 
the addition of arsenic. If there is a difference in the 
appearance of the arsenical and non-arsenical colours, it 
is that the former are rather brighter. This, however, is 
not altogether a merit, for wall colours may veiy easily be 
too bright. 

It is to be regretted that non-arsenical paperhangings 
are at present, as a rule, somewhat dearer than the ordinary 
ones, but there is not much reason to doubt that this will 
be materially changed when the former are more largely 
made and used than at present. The cheapness of arsenic 
and its compounds is an unfortunate circumstance which 
favours its adoption, but when it is more generally acknow¬ 
ledged that the “brightness” yielded by these arsenical 
colours is not at all indispensable, this cheapness will not 
be an insuperable objection. 

In papers which contain arsenic the hardness of the 
surface and the comparative firmness with which the colour 
is fixed on the paper are of course important fadtors in the 
danger which attends their use; a paper on which the 
colour is but loosely attached, though it may contain less 
arsenic, will be much more dangerous than one containing 
a much larger amount with the colour firmly adherent, the 
minimum of danger being reached in a “glazed” paper 
or a sized and varnished one. In any case, however, a 
sensible person will prefer not to live continually surrounded 
by so many square feet of arsenic-covered walls, and it is 
to be hoped that the promiscuous use of arsenical paper- 
hangings will receivea permament checkon the completion 
of the labours of the Committee of the Society of Arts, 
which is, I understand, at present drafting an Adt of 
Parliament to regulate the application of this poisonous 
substance, and endeavouring to decide upon a test to which 
suspedted papers may be uniformly subjedted. 

It is not a point to congratulate ourselves upon, that it 
appears to be the opinion that the Lancashire paperhang¬ 
ing manufadturers have the unenviable reputation of being 
greater offenders with respedt to the presence of arsenic in 

Paper Hangings. 

papers than their fellows nearer the metropolis, and there 
can be no necessity, with the local scientific and techno¬ 
logical knowledge which is attainable, that this should be 
the case. 

It appears to be a moot point whether the cheaper or 
the more expensive papers usually contain more arsenic, 
and also in which class is it oftenest found. I hope to 
have an opportunity of making a communication to the 
Society on this point on a future occasion. 

Dr. Joule, F.R.S., said that since Mr. Grimsbaw read 
his paper on the sulphuric acid produced by gas lights, he 
had hung two finely perforated zinc plates over one of his 
burners. The nearest plate was 12 inches above the 
flame, the other 3 inches above it. The burner was a 
large one, and lighted on the average five hours each day. 
The zinc plates were examined after three months, when 
it was found that the lower one had accumulated the usual 
brownish black deposit and also a furring of sulphate of 
zinc. The upper plate of zinc was little affedted, which 
leads him to the belief that a single plate of perforated 
zinc of about a foot square is sufficient to remove the 
greatest part of the noxious emanations, and obviates to 
a great extent the necessity of a globe or chimney. 

“ On the Relation of Electrical Resistance to the 
Chemical Composition of Steel Wire," by William H. 
Johnson, B.Sc. 

I showed in a paper read before the Society in March 
last year, and entitled “ On the Eledtrical Resistance and 
its Relation to the Tensile Strain and other Mechanical 
Properties of Iron and Steel Wire,” that in cast-steel 
wires drawn in the same way but manufactured so as to 
contain different quantities of carbon, &c., the eledtrical 
resistance increased with the resistance to tensile strain ; 
vide Table B in the report of my paper (Proceedings of 
the Manchester Lit. and Phil. Society, No. 12, vol. xix. 

During the last year Dr. Burghardt has very carefully 
analysed the identical samples of annealed steel wire 
whose eledtrical resistance and other mechanical tests 
are given in Table B just mentioned. The results for 
all samples with the exception of No. 6, notyet analysed, 
are shown in Table C. 

A glance at this table shows us that five of the samples 
have only four elements other than iron present in quan¬ 
tity, namely, carbon in two forms combined and graphite, 
silicon and manganese, and traces only of sulphur and 
phosphorus. 

Now, how do these elements effedt the conductivity of 
the steel? Let us examine them in detail. 

First, graphite carbon must be present in the steel as 
a mechanical mixture, and so can scarcely exercise any 
influence on the conductivity. Then manganese will 
probably be present in the form of an oxide ; as manganese 
oxidises at the high temperatures steel is cast more readily 
than any of the other constituents of the steel. Now, 
oxide of manganese can hardly be present in the steel 
other than as a mechanical mixture, and thus we may 
disregard its influence. 

There are now left combined carbon and silicon, and in 
Samples 1 and 2 a little sulphur or phosphorus. From 
analogy with copper, sulphur and phosphorus should in¬ 
crease the eledtrical resistance of iron very much. 
Perhaps vie tray estimate in a rough way the total effedt 
of these elements on the conductivity by taking their sum 
as shown at foct of Table C. If this is corredt, we are 
led to the interesting result that within the range of these 
experiments any increase in the percentage of sulphur, 
phosphorus, carbon, and silicon present in a steel is 
accompanied by an increase in its eledtrical resistance, 
and, further, an increased eledtrical resistance is con¬ 
current with an increase in the resistance to tensile 
strain. 

The quantity of catbon, silicon, sulphur, and manganese 
in the samples of steel is so very small that the most 
careful analyses give results which must be regarded as 
approximate rather than definite ; hence I have much 

1 diffidence in laying these figures before you. But however 
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Table C. 

Analysis of Cast-Steel Wires, Nos. i to 8, and Electrical Tests as given in Table B, “ Proc. Man. Lit. and Phil. Soc., 
March, 1880. 

Sample No. I. 2. 3- 4- 5- 7- 8. 
Metallic iron . q8'q8o 99-070 98-870 98-880 99-030 99-170 gg-007 

Combined carbon . 0-391 0-438 0-270 0-280 0-182 0-226 0-268 

Graphite carbon. 0-040 o-o6o 0-150 O 150 0-130 0-150 o-o8o 

Silicon. o-i57 0 on 0-190 0-150 0-140 0-080 0-033 
Manganese. 0-088 0-300 0-47° 0-410 0-390 0-340 0-380 

Sulphur . o-o8o 0-031 trace trace trace trace trace 

Phosphorus . 0-096 trace trace trace trace trace trace 

Total . 99-832 99-910 99-950 99-870 99-872 99-966 99-768 

Combined carbon, silicon, sulphur, 
and phosphorus. 

Eledtrical resistance of annealed steel 
0-724 o'479 0*400 0-430 0-322 0-306 0-301 

wire in Ohm’s per metre gramme 2-140 1-903 1-560 I-5I9 1-450 1-430 1-070 

much the ultimate accuracy of these figures may be called 
in question, I think we may fairly say that the eledlrical 
resistance of a piece of iron or steel is a measure of its 
resistance to tensile strain and of the amount of combined 
carbon, sulphur, silicon, and phosphorus it contains. 

NOTICES OF BOOKS. 

Essays on the Floating Matter of the Air in relation to 
Putrefaction and Infection. By John Tyndall, F.R.S. 
London : Longmans, Green, and Co. 

The immediate objedls of the work before us cannot be 
ranked as chemical or physical. The researches here 
described concern the vexed question of abiogenesis or 
spontaneous generation. In the interest of practical sur¬ 
gery and of preventive medicine it is exceedingly important 
to know whether low forms of organic life, and especially 
morbific badleria, micrococci, and the like, can appear 
spontaneously in a fluid or solid affording a suitable pabu¬ 
lum, or whether even in their case the saying omne vivum 
ex ovo holds stridlly good. Prof. Tyndall adopts the latter 
view. Without deling the possibility of spontaneous 
generation, he contents himself with showing that all the 
evidence advanced in its favour is untrustworthy, and 
depends on errors of observation. As a specimen of a 
carefully conducted experimental enquiry and of indudlive 
reasoning this work may be advantageously studied, even 
by such as have no especial interest in its subjedl-matter. 

The contention of the advocates of abiogenesis is that 
the living organisms which sooner or later appear in the 
decodlions of animal and vegetable matter are absolutely 
spontaneous. Their opponents maintain that all such life 
has its origin in germs or spores introduced from the air 
adhering to the vessels, or present in the water used in 
making the infusions or solutions. To decide the ques¬ 
tion is an exceedingly delicate matter, seeing that we have 
to do with spores or germs not merely invisible to the 
naked eye, but so small as often to elude the microscope. 
The first experiment made was to place the organic liquid 
in a narrow-necked flask, to boil for a considerable time, 
seal the neck before the blowpipe, and await the result. 
The abiogenists contend that if life appears in a solution 
which has been thus treated it must be regarded as of 
spontaneous origin. As, in fadt, life was frequently mani¬ 
fested in such liquids they claimed a triumph. But the 
researches of Drysdale and Dallinger, who have carried 
microscopic research to a degree of perfection previously 
unknown, show that though a boiling heat destroys mature 
bacteria, the germs of these beings have a power of resist¬ 
ing heat greater in the proportion of 11 to 6. The suges- 
tion was then made that if an organic liquid was heated 
not once, but repeatedly, the germs present would be suc¬ 

cessively destroyed as they reached the adult state, and the 
solution would finally be sterilised. When this is done 
without any flaw in the process the result is as expedted. 
But the precautions requisite are exceedingly minute and 
tedious. Prof. Tyndall has in some cases prepared his 
flasks and tubes for boiling experimental solutions by 
washing first with carbolic acid, then with caustic soda, 
then with distilled water, and lastly heats them to redness. 
Sometimes the contents of a flask or tube thus carefully 
prepared would grow turbid and show signs of life. On 
examination it was then found that some tiny crack in 
the closed end of the flask had admitted the external air 
and with it the germs of life. To this it was objected that 
by the successive heatings and coolings the liquid had 
been rendered incapable of originating life. If shown 
that such a tube or flask on being opened speedily swarmed 
with microbia, the abiogenists replied that the free admis¬ 
sion of air had restored the necessary qualities to the 
liquid. It is often said that if abiogenesis were possible 
life would surely sometimes originate in the many thou¬ 
sands of tins of mutton, beef, fish, fruits, and vegetables 
which are now important articles of commerce. Dr. 
Bastian replies that a rarefied atmosphere is conducive to 
spontaneous generation,whilst that inside a “ tin” is con¬ 
densed. Dr. Tyndall proves that this view is erroneous. 
If a “tin ” is opened under water, the water rushes in to 
fill up the partial vacuum. Dr. Bastian’s contention thus 
damages his own cause. 

But Prof. Tyndall’s most decisive experiment is based 
upon the fadt that air if kept at perfedt rest for a few days 
deposits all its suspended matter, organic or inorganic, 
the spores or germs of microbia included. Liquids boiled 
with proper precautions and exposed to such air remain 
barren. It is impossible to describe this apparatus with¬ 
out the aid of the accompanying cuts. The experiment 
appears to us, however, most satisfactory, and we do not 
see what valid reply can be made by the upholders of 
spontaneous generation. 

It must be remembered that neither the experiments of 
Pouchet and Bastian, nor of Pasteur and Tyndall, have 
any diredt bearing upon the first appearance of life upon 
our globe. All four have operated with organic matter 
only, which in the azoic ages was ex hypothesi absent. 
Dr. Tyndall may, however, urge that if organic matter 
will not give spontaneous rise to life, neither, a fortiori, 
will inorganic bodies. 

Modification of Ruhmkorff’s Coil.—MM. Scarpaand: 
Baldo.—With an induced coil, arranged in two blocks 
placed on the poles of the magnetic nucleus and commu¬ 
nicating with each other, so that their points of jundtion 
may be at equal distances from the nucleus, effedts are 
obtained of much greater power than with the ordinary 
arrangement.—Les Mondes. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Comptes Rendus Hebdcmadaires des Stances, de I'Academie 
des Sciences. No. 8, August 22, 1881. 

Existence of a New Metallic Element, Actinium, 
in the Zinc of Commerce.—Dr. T. L. Phipson.—The 
author gives the substance in question the name of ACti- 
nium, on account of the curious aCtinic phenomenon 
which he has described in two communications (Chemical 
News, vol. xliii., p. 283, and vol. xliv., p. 73). The phe¬ 
nomenon appears due to the presence of a new metallic 
element, ACtinium. The sulphide of this metal is white, 
but becomes brown, and finally black, under the reductive 
aCtion of the sun’s rays ; a plate of glass hinders this 
blackening. In darkness the white colour is restored by 
oxidation. The new metal differs from indium and gal¬ 
lium in not being precipitable by metallic zinc. 

On a New Series of Phosphates and Arseniates. 
—MM. E. Filhol and Senderens.—In their researches on 
the quantities of heat liberated by the addition of suc¬ 
cessive quantities of soda to one equivalent of phosphoric 
acid, MM. Berthelot and Louguinine have observed that 
in order to obtain solutions neutral to coloured reagents 
it was necessary to use ij equivalents of soda to 1 equi¬ 
valent of phosphoric acid. They do not seem to have 
examined if the solution neutral to litmus would give a 
definite crystalline phosphate. The authors have obtained 
this salt—sesquisodic phosphate. It may be regarded as 
formed by the combination of 1 mol. monosodium phos¬ 
phate and 1 mol. disodium phosphate. They have also 
obtained an analogous arseniate. 

Fixation of Hypochlorous Acid upon the Propar- 
gylic Compounds.—L. Henry.—The propargylic com¬ 
pounds (ethylic and methylic) combine readily with 
hypochlorous acid, even in very dilute solutions, forming 
a heavy oil. 

Bulletin de la Societe Chimique de Paris, 
No. 9, May 5, 1881. 

Influence of Succinic Acid upon the Fermentation 
of Cane-Sugar.—U. Gayon.—Succinic acid alone is not 
capable of producing the inversion of cane-sugar. 

Combinations of Phthalic Anhydride with the 
Hydrocarbons of the Benzol Series—MM. Friedel 
and Crafts.—The desired reactions are easily effected on 
mixing about equal parts of the hydrocarbon, the anhy¬ 
dride, and of aluminium chloride, and heating them in 
the water-bath for two or three hours. The product of 
the reaction is poured into water by small portions, and 
boiled with a large excess of water. All the aluminium 
chloride and a part of the phthalic acid are thus removed. 
The acid obtained is dissolved in ammonia and precipi¬ 
tated by hydrochloric acid from the dilute boiling solution. 

No. 10, May 20, 1881. 

Evaporation-Heat of Sulphuric Anhydride.— M. 
Berthelot.—The evaporation of S03, at about 180, absorbs 
5 '9 cals. 

Formation-Heat of the Oxides of Sulphur.—M. 
Berthelot.—Already noticed. 

Solubility of Tribasic Alkaline Phosphate in Am- 
moniacal Salts and in Neutral Alkaline Salts, from 
an Analytical and Agricultural Point of View.—A. 
Terreil.—The ammoniacal salts dissolve tricalcic phos¬ 
phate in proportions varying from o-3og per cent of the 
phosphoric acid present, in case of the nitrate, to 7-08 per 
cent in case of the citrate. Potassium citrate dissolves 
from 2-02 to 178 per cent. 

Sterilisation of the most Unstable Animal and 
Vegetable Liquids in the Cold.—P. Miquel and L. 
Benoist.—This process will be inserted at length. 

Russian Chemical Society.—Session, November 6/18, 
1880.—M. A. Krakau. 

M. Lubavine described the aCtion of ammonium cyanide 
upon various anhydrides. 

M. Markownikow described the preparation and the 
properties of itaconic anhydride, and conjointly with M. 
Krestownikow he made a communication concerning a 
new acid, the homo-itaconic. 

M. Miller announced that, contrary to the statement of 
Toumsky, pbenol-phthaleine may serve as an indicator in 
alkalimetry. 

M. Jagn submitted an apparatus for the automatic 
washing of precipitates. 

M. Zagoumenny gave a full description of the formation 
and the properties of benzo-pinacone, benzo-pinacoline, 
tri-phenyl-methan, and tetra-phenyl-ethan. 

MM. Maltchewsky and Sokoloff announce that the 
aCtion of iodine upon sodium bisulphite gives rise to 
sodium dithionate. 

M. Golubeff, on causing nitric acid to read upon desoxy- 
benzoin, has obtained a third isomeric dinitro derivative 
in yellow crystalline needles melting at 1540 to 1550. 

M. Bronnikoff described a method for the determina¬ 
tion of ammonia and n'tric acid by colorimetric procedures. 

M. Driguine described a double hydrochlorate of quinine 
and urea. 

M. Boungue gave a communication on the eledrolysis 
of the formic and mellic acids, and remarks on the nature 
of a gelatinous matter deposited in the manufadure of 
beet-root sugar. 

M. Tanatar sent in a memoir on the strudure of the 
fumaric and maleic- acids. 

MM. Danilewski and Radenhausen gave an account of 
researches on the albumenoids of cows’ milk, and on the 
decomposition-produds of the albumenoids. 

M. Potilitzine described the double decomposition of 
salts in aqueous solution from a thermo-chemical point of 
view. 

M. Louguinine gave an account of his researches on the 
combustion-heats of certain alcohols of the allyl series. 

MISCELLANEOUS. 

London Hospital Medical College.—The eighth 
Biennial Festival of this College was held on Monday 
evening, at the “ Criterion.” Dr. Robert Barnes presided, 
and was well supported by a large number of members of 
the Staff and former pupils of the Hospital. The usual 
loyal toasts having been drunk, Dr. Barnes, in proposing 
our “ Alma Mater,” alluded to the great clinical opportu¬ 
nities afforded at the Hospital, and to the increasing pros¬ 
perity of the School, which has of late been considerably 
enlarged and improved. Dr. Barnes also made a feeling 
allusion to the deaths of Dr. Billing and Mr. Luke, who 
were for very many years on the Staff of the Hospital. 
Mr. John Henry Buxton, the Chairman of the Hospital, 
Dr. Andrew Clark, and Mr. Hutchinson also spoke of the 
well-being of the School, and of the good feeling that 
existed between the House Committee and the Staff. 

King’s College, London.—Lessons in Metal’urgy. 
—Under the direction of Prof. A. K. Huntington, the 
Laboratory for instruction in Metallurgy is open to Students 
every day from 10 to 4 (except on Saturday, when the 
College closes at 1); on Friday evenings from 7 to 9. 
LeCtures will be delivered on Mondays and Thursdays at 
4 p.m., and on Wednesdays at 7 p.m. Fees (including 
materials):—Day classes : Lectures only, ^3 3s ; Labora* 
tory for one month, 6s.; two months, £11 n; three 
months, ^15 15s; six months, £27 6s.; nine months, 
£37 16s. Students attending the Laboratory can attend 
the Lectures without further charge. Students taking a 
month’s ticket may attend daily during such time as the 
Laboratory is open, or three days a week for two months, 
or two days a week for three months. Evening classes : 
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LeCtures only, £\ iis. 6d. ; Laboratory only, £2 2s. The 
course of Lectures is designed for all those who in any 
way have to do practically with the applications of metals. 
It treats of the methods by which metals are obtained 
from their ores, and the means by which they are rendered 
suitable for the various requirements of the Arts. The 
following are the principal subjects treated of:—General 
considerations concerning the principles of Metallurgy. 
Physical properties of metals. The physical and chemical 
properties of various kinds of fuel; the selection and eco¬ 
nomic preparation of fuel to suit the requirements of spe¬ 
cial processes. Materials used in the construction of 
furnaces, &c. ; fire-bricks, crucibles, &c. The various 
methods by which iron and steel are produced ; the effects 
caused by the presence of foreign substances. Copper- 
smelting ; alloys of copper, See. Treatment of zinc ores ; 
means by which it can be rolled into sheets ; alloys of 
zinc, e.g., brass, Muntz’s metal, &c. Smeting and desil- 
verisation of lead. Extraction of silver from its ores ; its 
alloys. Methods of extraction of gold, and parting from 
silver and copper, &c. Smelting of tin ores. Tin-plating, 
bronze, &c. The means by which antimony, bismuth, 
nickel, cobalt, mercury, &c., are obtained ; their properties 
and uses will also be discussed. Practical Metallurgy :— 
The work in the Laboratory is intended to illustrate the 
principles discussed in the Lectures. The instruction 
given to each Student is, however, regulated by his special 
requirements. 

NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the means 
of transmitting merely private information, or such trade notices 
as should legitimately come in the advertising columns. 

Chloride of Calcium Process for Refining Sulphur.—Can any 
of your correspondents give me any information as to the chloride of 
calcium process for refining sulphur mentioned in a paragraph in 
the Times a few days ago, as having baen devised by MM. de la Tour 
de Breuil ? Any information on the point will be interesting.—Brim¬ 
stone. 
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SALE OF CHEMICAL WORKS & BLAST FURNACES. 

A/f R. ARTHUR T. CROW has been com- 
missioned to offer for SALE BY AUCTION, at the Queen’s 

Hotel, Sunderland, in the County of Durham, on WEDNESDAY, 
12TH OclOBER, 1881, at Two for Three o'clock in the afternoon, 
the extensive 

CHEMICAL WORKS 
situate at the Port of Seaham Harbour, in the Parish of Dalton-le- 
Dale, near Sunderland aforesaid, with 8 first-class Workmens’ 
Cottages, comprising an area of 16 a. 2 r. 13 p., or thereabouts, held by 
Lease from the Marquess of Londonderry to Messrs. Watson, Kipling, 
and Co., for 99 years from ihe 1st day of May, 1864, at the Yearly 
Rental of £200. Also the 

IRON WORKS, BLAST FURNACES, COKE OVENS, & LAND 

connected therewith, adjoining the Chemical Works, and comprising 
I an area of about 10 a. 1 r. 30 p., held by Lease from the Marquess of 
I Londonderry to Messrs. Watson, Kipling, and Co., for 91 years from 

the 1st day of January, i86g, at the Yearly Rental of £200. 
The Chemical Works comprise Offices, Store House, Burner 

Shed, containing 64 Burners; Two Sets Sulphuric Acid Chambers 
2 Glover’s Denitrating Columns, 2 Absorbing Columns. 

Decomposing House, with 3 Decomposing Furnaces and 1 Jones’s 
Mechanical Furnace, 5 Condensers. 
Furnace House, with 4 Hand Ball Furnaces with Settlers, Ball 

Tanksand Receivers, and 2 Mechanical Ball Furnaces, 5 Hand Car¬ 
bonating Furnaces, and 1 Maftear’s Carbonating Furnace. 

Alkali Sheds, with 4 Pans, Drainers and Settlers. 
Dissolving House, with 18 Pans and Settlers. 
Crystallising House, with 276 Cones. 
2 Chimneys, 159 feet high, and 1 Chimney 59 feet high, and Flues 
9 Boilers and 2 Hot Water Boilers. 
22 ENGINES, estimated equal to 150 nominal horse-power. 
6 Weighing Machines, Tramways, Turntables. 
Workshops and Sheds, Cold Water Well 108 by 8. 
The Magnesia Process consists of Magnesia and Calcining 

Houses, with 5 Kilns, Mill, Tank, Cisterns, and Drying Stoves, and 
the Works are said to be capable of manufafturing 260 Tons of Soda 
Crystals and 4 Tons of Magnesia per week. 

Water and Coal are obtainable from the Lessor, and Magnesian 
Limestone from his Lordship's Quarry adjoining the blast furnaces, 
the payments for same being fixed by provisions of the Lease. 

Both Leases contain clauses peculiarly advantageous totheLessees 
so far as regards Railway Rates, which are remarkably low, the main 
line of railway running into both Works ; and as to importing and ex¬ 
porting goods and merchandise to and from the Port of Seaham 
Harbour, and also as to the disposal of the refuse left from both 
Chemical Works and Blast Furnaces. 

Until the past few days the Chemical Works have been in aftive 
operation, and are now in such a condition as to enable a purchaser 
forthwith to commence the trade recently carried on. The Blast 
Furnaces are in excellent order, and may, at comparatively small ex¬ 
pense, be placed in good working condition. 

There is a large quantity of Loose Material and Plant which may 
be taken at a valuation at purchaser’s option. 

Intending purchasers, or their Solicitors, may inspeft copies of the 
Leases and conditions of sale at any of the addresses given below at 
any time within ten days of the day of sale. 

] Further particulars, with orders to view, may be had from George 
C. Pecket, Esq., 2, Park Place East, Sunderland, the Liquidator 
duly appointed to wind up the Estate ; Joseph Heap, Esq., Solicitor, 
Rochdale; Messrs. Johnson and Weatheralls, Solicitors, 7, King’s 
Bench Walk, Temple, London; Messrs. Norris, Allens, and Carter, 
Solicitors, 20, Bedford Row, London ; from the Auctioneer, Manor 
House, Sunderland; and from Messrs. Haswell and Marshall, 
Solicitor s,-6i, John Street, Sunderland. 

B I R KS & CO., 
CARBOLIC ACID MANUFACTURERS, TAR 

DISTILLERS, do. 

CARBOLIC ACID. 
No. 1.—Crys. at 34’353 C. 
No. 2.—Crys. at 28’29° C. 

Liquid Carbolic, straw-coloured and water-white. 
Aurine, Carbolic Disinfecting Powder, io^., 15^., and 

20^°. All warranted unadulterated. 
Tar Products of all kinds. 

_WORKS—CL A YT ON, N EAR MANC HESTER. 
Uyater-Glass, or Soluble Silicates of Soda 

» » and Potash, in large or small quantities, and either solid 
or in solution, at ROBERT RUMNEY S Ardwick Chemica 
Works Manchester. 
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IRISH HILL BAUXITE (Alum Clayj 

um, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 
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1 l A oT• • L . f LriviiNuiiNLt MlGRb are situated very 
close to the Slopping Ports of BELFAST and LARNE, and adjacent to Railways 
lunmng alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
lequireit, and aie piepaied to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established 1798. 

ROBERT DAGLISH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manufacturers ot every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or^any required power, for Irrigating, Draining, Mining, Rolling Mills, 
of Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleaching-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resin Refining, 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

PRICE 
IF WITH j 

GUN-METAL 
PLUNGER 1 

200/ 

BAILEY’S WATER MOTORS. 

BAILEY’S HYDRAULIC LIFTS. 

BAILEY’S INJECTORS. 

Albion Works, Salford, Manchester. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phoenix Chemical Works Ironbridge, 
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ON THE PHOTOGRAPHIC SPECTRUM OF 

COMET “6,” 1881* 

By WILLIAM HUGGINS, D.L.C., LL.D , F.R.S. 

In the year 1866 and 1868 I applied the spectroscope to 
the light of comets, and in the latter year I showed that 
the three bright bands in the visible part of the speCtrum 
agree with the similar bright bands which are seen when 
an induction spark is taken in olefiant gas.f The same 
bands are also seen in the flames of many compounds of 
carbon. I was inclined at that time to consider that these 
bands were due to the vapour of carbon. Subsequent in¬ 
vestigations which have been made on the speCtra of the 
compounds of carbon appear to make it probable that these 
bands are the speCtrum of a compound of carbon with 
hydrogen. These observations (1868) showed the presence 
of carbon—probably in combination with hydrogen—in the 
cometary matter. 

Since that time until the present year no comet has 
appeared sufficiently bright to allow of the observations 
on its speCtrum being extended to the ultra-violet region. 
The apparatus with which I had successfully photographed 
the speCtra of stars was especially suited to this purpose. J 
It consists essentially of a spectroscope, furnished with a 
prism of Iceland spar and bases of quartz, placed so that 
the slit shall be in the principal focus of a mirror eighteen 
inches in diameter, equatorially mounted, and driven by an 
eleCtrically-controlled clock. 

On the evening of June 24, 1881, I directed this instru¬ 
ment, armed with a very sensitive gelatin plate, to the 
head of Comet “ b," so that the nucleus should be upon 
one-half of the slit. After an exposure of one hour the 
open half of the slit was closed, the shutter withdrawn 
from the other half, and the instrument was then directed 
to ArCturus for fifteen minutes. 

After development the plate presented a very distinct 
speCtrum of the comet, together with that of the star, for 
comparison. 

The speCtrum of the comet consists of two speCtra super¬ 
posed upon each other:—A continuous speCtrum, which 
extends from about F to a little distance beyond H. In 
this continuous speCtrum can be seen the Fraunhofer lines 
G, h, H, K, and many others. This speCtrum is, therefore, 
due to reflected solar light. The second speCtrum con¬ 
sists of two sets of bright lines and a suspicion of the 
presence of a third set. These lines are obviously to be 
referred to original light from the comet. 

The strongest set consists of two bright lines in the com¬ 
mencement of the ultra-violet region. Measures, made by 
the aid of the comparison star-speCtrum, give for these 
bright lines the wave-lengths 3883 and 3870. The less 
refrangible line is much stronger, and a faint luminosity 
can be traced from it to a little beyond the second line 3870. 
There can be, therefore, no doubt that these lines re¬ 
present the brightest end of the ultra-violet group which 
appears under certain circumstances in the speCtra of the 
compounds of carbon. Professors Liveing and Dewar 
have found for the strong line at the beginning of the group 
the wave-length 38827, and for the second line 3870'5. 

I am also able to see upon the continuous solar speCtrum 
a distinct, though fainter, impression of a group of lines 
between G and li. There can be little doubt that this 
group is the one for the least-refrangible limit of which the 
wave-length 4220 is given by Professors Liveing and 
Dewar. 

* Read before the British Association, York Meeting, Section B. 
+ Phil. Trans., 1868, p.556. 
t Phil. Trans., iS8o,p. 669. 
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An increase of brightness in the continuous speCtrum is 
also seen between h and H, which may be due to other 
bright linesbut the photograph is not strong enough to 
admit of any certain conclusion on this point. 

On June 25 a second photograph was obtained with an 
exposure of an hour and a-half. This photograph, not¬ 
withstanding the longer exposure, is fainter, but shows dis¬ 
tinctly the bright lines in the ultra-violet and the con¬ 
tinuous speCtrum. 

These photographs confirm the results of my earlier 
observations on comets—that part of their light is reflected 
sunlight, and part is original light; and, further, that car¬ 
bon is present in the cometary matter. 

The new bright groups in the comet’s speCtrum which 
the photographs have revealed to us are certainly charac¬ 
teristic of substances containing carbon. 

In their paper “ On the Spectra of the Compounds of 
Carbon (Proc. Roy. Soc., vol. xx., p. 494),” Profs. Liveing 
and Dewar bring forward evidence to show that these two 
groups indicate the presence of cyanogen, and are not to 
be seen in hydrocarbons unless nitrogen is also present. 
If this be the case, the photograph supplies us with strong 
evidence of the presence of nitrogen in the comet, in ad¬ 
dition to the carbon and hydrogen shown to be there by 
the bright groups in the visible region of the speCtrum, 
It is of great interest in connection with this result, now 
that Schiaperlli has shown us the close relationship of 
meteors and comets, to mention the results of Professor 
Graham’s experiments on the gases occluded from the 
meteoric iron of Lenarto {Proc. Roy. Soc., vol. xv., p. 502, 
1867). This iron gave nearly three times its volume of 
gas, consisting chiefly of hydrogen, with small quantities 
of carbonic oxide and nitrogen. 

Professor Wright’s examination of the stony meteorites 
shows the oxides of carbon, chiefly the dioxide, to be 
present in largest quantity; but he obtained also a small 
percentage of hydrogen and nitrogen (Amer. fount. Science, 
vol. x., July, 1875). 

Other kind of meteors are known which contain hydro¬ 
carbons, even in considerable quantity. It is scarcely 
necessary to add that, under suitable conditions, the speCtra 
of the gases from meteorites will be similar to that ob¬ 
served from the light of comets. 

Professors Liveing and Dewar’s experiments would seem 
to show that a high temperature must be present in the 
comet if the cyanogen is formed there : but if cyanides 
should be found in meteorites the necessity would not 
exist. 

Whatever the views that may be entertained as to the 
forms of combination in which the carbon exists, there can 
be no doubt whatever of the presence of carbon in comets. 
I should mention that Mr. Lockyer regards the two bright 
groups seen in the photograph, and the three groups in the 
visible speCtrum, to be due to the vapour of carbon at 
different heat levels {Proc. Roy. Soc., vol. xxx., 461). 

It is of importance to mention the strong intensity in the 
photograph of the lines 3883 and 3870 as compared with 
the continuous speCtrum, and the faint bright group 
beginning at 4220. At this part of the speCtrum, there¬ 
fore, the light emitted by the cometary matter exceeded 
by many times the reflected solar light. 

On August 21 I attempted to obtain, with an exposure 
of one hour, a photograph of the speCtrum of a large comet 
which has appeared since—Comet “ c,” 1881. The 
evening was not very favourable, and the comet was at 
a low altitude and not so brilliant as Comet ub." I am 
not able to see on the plate more than a faint trace of the 
brightest lines (W. C. 3883 and 3870) of the speCtrum ob¬ 
tained from the former comet. 

Saccharine.—E. Peligot, Prof. Descloiseaux, Dr. v. 
Lippmann, Prof. Scheibler.—Saccharine has the same 
percentage composition as cane-sugar, but differs it its 
properties. It is most readily obtained from lasvuloselime. 
—Biedermann’s Centralblatt, x., 1. 
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ON THE 

SPECTRUM IMPRESSED ON SILVER CHLORIDE 

AND ITS BEARING ON SILVER PRINTING 

IN PHOTOGRAPHY.* 

By Capt. W. DE W. ABNEY, R.E., F.R.S. 

Silver chloride is the haloid salt of silver which is most 
employed in silver printing in photography ; but, till quite 
recently, it has been difficult to develop an image on it 
except by means of acid development. Even then it is 
necessary to give a very prolonged exposure, masking 
much that could be learnt regarding the rays to which it 
is sensitive, which is not the case when a short exposure 
can be given to it, and a stronger method of development. 
When silver chloride is formed as an emulsion in gelatin, 
plates may be prepared which Dr. Eder and Capt. Pizzi- 
ghelli have shown can be developed with a neutral organic 
iron compound, viz., a solution of ferrous citrate in citrate 
of ammonia, or, as I have shown, by a stronger developer, 
viz., dissolving ferrous oxalate in a solution of potassium 
citrate. Dr. Eder has shown that hydrokinone—a deve¬ 
loper which I brought to notice a year ago —could also be 
employed by rendering it alkaline with ammonium car¬ 
bonate. In my recent investigations all these developers 
have been employed. 

Gelatin plates were prepared containing silver chloride 
in its ordinary molecular state, as precipitated by a cold 
solution, and also others with the chloride modified in 
molecular structure by the aid of heat or by the applica¬ 
tion of ammonia. These were exposed to the sped rum, 
and on developing the three kinds of plates no very 
marked variation in the region to which the silver chloride 
is sensitive was observable. The place of maximum in¬ 
tensity at the least refrangible part of the spedrum was 
found to be at H,—that is, at the limit of the visible spec¬ 
trum,—and the curve of sensitiveness seemed to follow 
the curve of energy in the ultra violet. 

The absorption spedra nf the chlorides were next pho¬ 
tographed, and in the case of the cold-precipitated chloride 
a very faint canary-coloured tint was observed, and in the 
spedrum obtained there was total absorption beyond H, 
rapidly diminishing towards h, and fading off about F. 
From the modified chloride the slight absorption did not 
appear to reach beyond F, but started abruptly near H. 

It will thus be seen that the absorption spedrum an¬ 
swered to the spedrum impressed on the silver chloride ; 
that is, that where the radiations were absorbed work was 
done in the molecules of the silver chloride. 

My next experiment was to expose to the spedrum 
silver chloride spread on paper, to which a slight wash of 
potassium nitrate was given in order to absorb the chlorine 
evolved by the adion of light, which the gelatin did in the 
first experiments. By careful observation it was found 
that the maximum intensity, as shown by visible coloura¬ 
tion, was situated at the same locality, viz , H, spreading 
to G, and below ; in fad the two spedra, viz., the deve¬ 
loped and the printed, agreed perfedly together. 

When ordinary sensitised albumenised paper was ex¬ 
posed to the printing adion of the spedrum, the H lines 
and the G lines appeared apparently simultaneously, but 
there was a marked difference in the colour of the two 
portions. That part near H was much bluer than near G. 
Where the spedrum was allowed to fall on pure albuminate 
of silver the maximum effed was found near G, and G 
was found to be impressed before H. Now, in albumenised 
paper we have two fadors. We have the albuminate of 
silver and also the silver chloride, both of which are formed 
when the albumenised paper of commerce is floated on the 
silver nitrate bath. We have therefore a ready explanation 
of the behaviour of the albumenised paper when placed in 
the spedrum, and the difference in colour about G and H. 
About H the chloride, and at G the albuminate, of silver 
give their colour to the print. 

There is a pradical appreciation of this research in or¬ 
dinary photographic printing. In the winter time it is 
well known that silver prints on albumenised paper lack 
the brilliancy of tone which can be secured in the summer 
or spring, and that in dull weather the same want is felt. 
In the winter time the light is deficient in the ultra violet 
rays, and consequently more proportionate work is done 
by the albuminate than by the chloride of silver. In 
other words, the image is more composed of the former 
than of the latter. 

I may point out a remarkable confirmation of this result 
in position of maximum sensitiveness in the spedrum im¬ 
pressed on silver chloride, as found by Dr. Eder. He found 
the maximum in the blue, and that for taking negatives 
the silver chloride had only one-twentieth the rapidity of 
silver bromide in the same medium. My own experiments 
were made in July, and the sensitiveness of the chloride 
for negative work was but little inferior to that of silver 
bromide, whilst my maximum was found at H. The extra 
proportion of ultra violet rays evidently gave the increase 
in apparent sensitiveness, and also the shifting of the least 
refrangible maximum. I am not aware what prisms Dr. 
Eder used. If he employed those so often found in Ger¬ 
many, which have a yellowish tint, there would be a sound 
reason why he found the maximum in the blue. In my 
own case a diffradion grating with quartz lenses were 
used, or else very white medium-dense flint-glass prisms. 
Be this as it may, f have no hesitation in placing the 
maximum at H. It should be remarked that for the com¬ 
parison of all silver salts a standard light should be used, 
and the most convenient that I have found is the crater of 
the positive pole of the eledric light, an image of which 
is projeded on the slit. Since this has always the same 
temperature, the same proportion of rays are emitted. 

The examination thus made also points to the necessary 
care that must be taken in suiting the quantity of silver 
chloride to albumen for different states of light in silver 
printing,—or, at all events, to the length of time of sensi¬ 
tising albumenised paper,—so as to obtain a right propor¬ 
tion of the organic and haloid salts. Into this question I 
need not enter, since I have treated of it elsewhere. The 
remarks I then made were based on long-continued prac¬ 
tice in silver printing, being unaware, when they were 
written, as to the theoretical reason for the course to be 
pursued. 

It is avery common idea that the rayswhichcan affed sil. 
ver chloride, orindeed any other silver haloid, are dependent 
on the medium in which it is placed. I would point out 
that this is not the case, so far as regards the haloid. If 
the medium absorb the rays which can affed the haloid, 
then we may look for an alteration in effed, and not other¬ 
wise. The molecules will always answer to the same 
undae if these undae can have access to them. 

It is in the knowledge of photographers that the different 
colour of the deposit of silver in a negative largely modi¬ 
fies the tone of the print and its capacity for giving bril¬ 
liant prints. The explanation will be found in what I 
have brought forward. Thus, in my hands, prints from 
negatives which are stained of a yellow or brown colour— 
such as are many gelatin negatives—can never secure that 
brilliancy of tone that a negative which is colourless can 

. give. There is also an olive-green colour to the deposit 
of silver in some negatives, which, though very thin to all 
appearance, gives excellent prints. This particular colour 
in very moderate thickness cuts off all the ultra violet 
rays; hence its efficiency. The black deposit of silver 
which is particularly noticeable in negatives developed by 
ferrous oxalate cuts off all rays nearly equally ; hence the 
greater facility of judging the right intensity of a negative 
when this means of development is adopted. My advice 
to photographers is that at all hazards they should get rid 
of the brown stain which is so apparent in many gelatin 
negatives, if they wish to secure the greatest brilliancy in 
their prints from such negatives. 

One more bearing this subjed has, viz., on the scientific 
measurement of the radiation of total daylight by means * Read before the Briitsh Association, York Meeting, Sedion B. 
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of silver chloride. Up to the present time I have always 
been under the impression that we have, by means of 
Roscoe’s adlinometer, been measuring all the rays as far 
as G in their totality. I think it will be seen that we are 
measuring less than that. For my own part, I would say 
that I am glad of it ; for the more we can isolate any par¬ 
ticular parts of the spedlrum for measurement the better 
it is for the value of those measurements. Perhaps by 
using twin instruments—one fed with silver chloride 
paper and another with silver bromide—we may get still 
further advantages than we are already reaping from the 
continuous observations we are making at South Ken¬ 
sington. 

I would here wish to add that Mr. H. Darwin, with the 
advice of Prof. Roscoe, has now made a form of Roscoe 
instrument which works perfe&ly in every way ; and I 
hope that Prof. Roscoe may next meeting be able to criti¬ 
cise the results obtained by our proposed trial of chloride 
and bromide, and tell us whether he thinks the suggestion 
now made is worth carrying on. 

I need scarcely point out the importance of the methods 
introduced by Dr. Roscoe of obtaining a record of the 
effedl of certain radiations of daylight; and it appears to 
me that we are now, by the aid of the new instrument, in 
a position to make more exhaustive records than has pre¬ 
viously been the case. 

NOTE ON A 

NEW METHOD OF MEASURING CERTAIN 

CHEMICAL AFFINITIES* 

By ALFRED TRIBE. 

Wh&n a metal is immersed in an eledlrolytic field (i.e., in 
an eledtrolyte in the adt of eledtrolysis), and the eledtro- 
motive force set up on any part of its surface suffices to 
overcome the affinities of the radicles of the medium, the 
positive ion separates on that part of the surface which 
may be supposed to have received — electrification, and 
the negative ion on that part which receives -f eledtrifica- 
tion. 

When the metal is in the form of a redtangular plate, 
and placed so that the lines of force are perpendicular to 
its surface, the maximum eledlromotive force set up is on 
the central parts of such a plate, becoming less towards 
the edges, where, and for some little distance from which, 
it is insufficient to initiate eledtro-chemical adtion. 

When the redtangular plate is placed in the eledlrolytic 
field, so that the lines of force are parallel with one of its 
edges, the maximum eledlromotive forceis on the end of the 
plate, becoming less and less towards the central parts 
until it no longer suffices to bring about eledtro-chemical 
adtion. This is denoted by the boundaries of the deposit, 
which in many cases are very sharply defined. A plate, 
in fadt, in the position just named, may be regarded, in so 
far as eledtrical power is concerned, as a series of pairs of 
eledtrodes, the limit of the eledlro-deposits representing a 
pair, the eledlromotive force of which is just incapable of 
resolving the eledtrolyte into its constituent ions (Proc. 
Roy. Soc., Nos. 209, 214, 1881 ; Phil. Mag., p. 446,1881). 

The very intimate relation between eledlromotive force 
and chemical affinity was a long time ago pointed out by 
Sir W. Thomson, and recently in an elaborate research 
by Dr. Wright. It was therefore anticipated that if, in a 
series of trials, the chemical affinities were altered while 
other circumstances remained the same, the magnitude 
of the intermedial space between the boundaries of the 
eledlro-deposits would increase along with the force re¬ 
quired to overcome the affinities of the ions of the eledtro¬ 
lyte. 

A series of experiments with molecular solutions of the 
chloride, bromide, and iodide of zinc with plates (analysers) 

* Read before the British Association, York Meeting, Sedtion B. 
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of silver, copper, iron, and zinc, showed that this is the 
case; i.e , the intermedial space with the chloride was 
greatest, the bromide less, and the iodide least. Another 
series with silver analysers, but with molecular solutions 
of the sulphates of zinc and copper,-showed that the 
intermedial space in the case of the zinc sulphate was 
much the greater. Again, another series with zinc sul¬ 
phate showed that a zinc analyser gave the least inter¬ 
medial space, iron greater, copper greater still, and silver 
most of all. 

This method affords a simple means of demonstrating 
differences of chemical affinity, but whether it is capable 
of giving more than approximate measurements will re¬ 
quire further investigation to determine. In some cases 
secondary a&ions are, of course, set up, so that the inter¬ 
medial space would represent the initial eledlromotive 
force + or — any interfering eledlromotive forces. 

Dulwich College, August, 1881. 

CELLULOSE AND COAL.* 

By E. J. BEVAN and C. F. CROSS. 

In prosecuting our researches into the constitution of the 
jute fibre, we subjedted it to the adtion of sulphuric acid, 
with the objedl of converting the carbohydrate constituents 
into dextrin and the aromatic constituents, which we have 
shown to belong to the tannin group, into the condensa- 
tion-produdts charadleristic of this group, and thus of 
effedting their more accurate separation; The fibre was 
dissolved by the acid at ordinary temperatures to a viscous 
solution ; on diluting a flocculent precipitate of the aro¬ 
matic bodies was formed, but on washing it passed into 
solution in proportion as the acid was washed away. On 
heating the viscous solution to from 60° to 700 for some 
minutes a copious separation of a black substance took 
place, and on adding water and filtering we obtained a 
colourless filtrate from which the whole of the fibre sub¬ 
stance appeared to have been removed. This black sub¬ 
stance was converted by the adtion of chlorine into a 
substitution compound of bright yellow colour, completely 
soluble in alcohol, and containing, therefore, no free 
carbon. To the formation of the black substance the 
cellulose of the fibre had evidently contributed, and we 
therefore for obvious reasons turned our attention to the 
adlion of the acid upon th:s substance. Taking an acid, 
of sp. gr. i'6, and heating the viscous solution of the 
cellulose (dextrin) to from 70° to 8o°, the colour changed 
from yellow to dark brown; copious effervescence then 
ensued, and accompanied by the formation of a consider¬ 
able quantity of acetic acid, a black spongey substance 
separated out, which was instantly drenched with water. 
On washing and drying at ioo° it passed into a form 
exadlly resembling an ordinary coal; and the resemblance 
did not end here, the composition proving to be similar as 
regards C, H, and O, as was also its behaviour on heating. 
We append analyses of preparations of this body:— 

From dextrin 0-2505 gave 0-0935 H20 and 0-5845 C02 

»> y> 0-254 » 0-097 .. » 0-594 
From jute 0-159 »» 0-064 ,, .. 0-374 

C .. . .. 63-6 63-7 64-4 
H .. , .. 4-14 4-24 4*4 
0 .. .. 32-26 32-06 31-2 

100-00 IOO'OO ioo-o 

If the acid be more concentrated, or the mass be rapidly 
heated, more highly carbonaceous products are obtained, 
having, moreover, a much denser structure. One of these 
bodies was found to contain 68-5 per cent C and 4-04 per 
cent H.f 

* Read before the British Association, York Meeting, Sedtion B. 
+ Compare lignite containing 68 per cent C and 5-8 per cent H 

(Vaux). 
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The spongy produdts are easily converted by the adtion 
of a current of chlorine gas at ordinary temperatures in 
presence of water into orange-coloured substitution deriva¬ 
tives, exadtly resembling those obtained by the diredt 
chlorination of lignified fibres, i.e., smelling of tetra-chloro- 
quinon, soluble in alkalies to deep red-brown solutions, 
which are much deepened in colour by previous treatment 
with sodium sulphite. The denser produdts are also con¬ 
vertible into these derivatives, but they require the adtion 
of KC!03 and HC1 (dil.) at 70°. We append the analysis 
of one of these derivatives obtained by the latter method 
and carefully purified. * 

0-4655 gave o'464 AgCl and 0-013 

C 

H 

Cl 

0-2476 
0-3000 

43'56 

2-82 

0-3955 co2 
°'49T5 

\ / 
25‘5« 

43'6 

2-76 

0-0625 
0-075 

Calc. C 

Ag 
H20 

20H16CLO1 

43'o 1 
2-86 

25’4 

Comparing this body with those obtained by us from 
jute, CjgHisCl^Og, and esparto, C22H23C140IO (fount. 
Chem. Soc., 38, 666), the resemblance is seen to extend to 
composition. Having, therefore, through the medium of 
the adtion of sulphuric acid, passed from carbohydrated 
to bodies of aromatic strudture, identical, moreover, 
with those diredtly obtainable from lignified fibres, are we 
justified in assuming that any such conversion takes place, 
in the living plants, of cellulose into lignin ? 

In the first place, working to this hypothesis, we found 
that the readtion of dextrin with sulphuric acid is very 
destrudtive in charadter. Three determinations of the 
yield of the (spongey) black substance gave the following 
percentages : 35-1, 34-8, 34-3. Allowing for the higher 
percentage of carbon in the produdt, these members corre¬ 
spond to about 50 per cent of the original carbon, i.e., one 
half the carbon has been eliminated as carbonic and 
acetic acids, &c. Without further evidence, therefore, it 
cannot be inferred that there is anything in the readtion 
more than a passage from one great group of carbon com¬ 
pounds to another. 

On the other hand, in fibres which tend to lignification 
the percentage of cellulose is always inverse to that of 
lignin; and the microscopic investigation of the process 
of lignification has led to the conclusion that it is the re¬ 
sult of an intrinsic modification of the substance of the 
cell wall (cellulose), and not to the infiltrating of sub¬ 
stances'from the cavity of the cell. 

In jute there is evidenceof the existence of a constituent 
intermediate between these two groups—a body which by 
special treatment may be converted into cellulose, but in 
the ordinary processes of estimating cellulose is degraded 
by oxidation into bodies of the humus group. Thus, in 
our method of estimating cellulose, if the chlorination of 
the fibre is followed by some hours’ contadt with sulphurous 
acid, previously to the alkaline treatment, the result is an 
increase in the yield of cellulose to the extent of 2 to 5 per¬ 
cent. An investigation of the formation of hippuric acid 
in the process of digestion (herbivorous) led to the con¬ 
clusion by Meissner and Shepard (“ Die Hippursaure,” 
Hannover, 1866) of the presence of a particular constituent 
in ordinary fodder (hay), containing a benzoic residue, 
the withdrawal of which causes the disappearance of the 
acid from the urine ; this constituent they regard as a 
particular form of cellulose. Our own investigation of 
hay led to the identification therein of the aromatic con¬ 
stituents charadteristic of bast fibres ; and we have, there¬ 
fore, in the above conclusion, a further probability of the 
conversion of cellulose into aromatic bodies as the result 
of plant life, and therefore of the existence of intermediate 
produdts. We have previously (Joe. cit.) spoken of a 
peculiardegradation of the jute fibre, the result of a species 
of fermentation which takes place when masses of the 
fibre are allowed to lie in the damp state. The most 

noticeable features of this decomposition are the destruc¬ 
tion of cellulose (20 to 30 per cent) and the formation of a 
soluble astringent, aromatic substance, belonging to the 
tannin group. When these fadts are considered in con- 
nedtion with the homogeneity of the jute fibre,* and with 
the fadt that although resolvable into cellulose and aro¬ 
matic bodies, the association of its constituents in the 
natural fibre is of the most intimate character, the con¬ 
clusion of a close strudtural connedtion is almost inevitable. 
The whole chemistry of the astringent substances, their 
almost invariable association with carbohydrates, their 
evident formation at the expense of the constituents of 
normal plant structures (pathological tannins), and the 
long held but recently controverted view of tannic acid as 
being a glucoside of gallic acid, shows the intimate con¬ 
nedtion in nature of these bodies with the carbohydrates. 

We have now to say a few words on the subjedt of coal, 
to a consideration of which our experiments obviously 
lead. It is sufficiently expressive of the comparative 
looseness of views upon this subjedt to find that the 
authors of our most modern handbook do not hesitate to 
speak of coal 11 as a form of carbon less pure than wood 
charcoal.”) Balzer has recently given expression to the 
more reasonable hypothesis that it is made up of a series 
of compounds of C, O, N, and H, genetically if not homo¬ 
logously related. We have found that a cannel coal when 
treated with chlorine in presence of water is converted 
into substitution-produdls of a brown colour, which when 
treated with potash swell up like starch and. are then 
dissolved to a deep brown solution, without residue. On 
neutralising with an acid a copious flocculent precipitate 
is obtained which shrinks enormously on drying, and 
ultimately yields a black jet-like substance of high lustre. 
The same coal readts also vigorously with bromine and 
with nitric acid, being likewise converted into soluble 
produdts. As, however, the carbon hypothesis of the 
composition of coal has never held any place as a sub¬ 
stantive theory, it scarcely needed to be dislodged by ex¬ 
periment. These fadts, "however, and the formation of 
similar coal-like bodies from cellulose by the adtion of 
sulphuric acid, make it at least probable that cellulose, 
lignin, peat, lignite, cannel coal, and anthracite, are terms 
of a vast series of compounds, differentiated under natural 
conditions difficult of elucidation and impossible to re¬ 

produce. 

LONDON WATER SUPPLY. 

Report on the Composition and Quality of Daily 

Samples of the Water Supplied to London, 

for the Month ending September 30TH, 1881. 

By WILLIAM CROOKES, F.R.S. 

WILLIAM ODLING, M.B., F.R.S., F.R.C.P., 
Professcr of Chemistry at the University of Oxford; 

and C. MEYMOTT TIDY, M.B., F.C.S., 
Professor of Chemistry and of Forensic Medicine at the Londcn 

Hospital; Medical Officer of Health for Islington. 

To the Right Honourable the President of the 

Local Government Board. 

October 3rd, 1881. 

Sir,—We beg to lay before you the results of our daily 
examinations of the water delivered, for the month 
ending the 30th of September, by the seven London water 
companies taking their supply from the Thames and the 
Lea. The samples are taken by a man in our service at 
places and times which we ourselves appoint. 

In 12 only of the 182 samples taken during the month 
were we able to detedt by examining the water in large bulk 

* Compare also Erdmann’s researcheson glycodrupose (Aim. Chem 
Phann. 138, i), which we find closely similar in.composition, 

i Viertel.j. schr. Ziircli. Naturf. Ges., Jg. xvii., 1. 
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with the naked eye the minutest trace of matter in sus¬ 
pension. The turbidity in six of these samples occurred in 
the supply of the East London Company. 

In Table I. we have recorded the analyses in detail of 
samples, one taken daily from September xst to September 
30th inclusive. The purity of the water in respedt of 
organic matter has been determined by the Oxygen and 
the Combustion processes, and the results of our analyses 
by these methods are stated in columns XIV. to XVIII. 

We have recorded in Table II. the tint of the several 
samples of water as determined by the colour-meter we 
have described in a previous report. 

Of the 26 samples supplied by the New River Company, 
the whole, without exception, were found to be well 
filtered, clear, and bright. 

Of the 26 samples from the mains of the East London 
Company, six were recorded as “very slightly turbid,” 
the remainder being well filtered, clear, and bright. 

Of the 26 samples from the mains of the Chelsea Water 
Company, all (excepting one) were found to be well filtered, 
clear, and bright. 

Of the 26 samples from the mains of the West Middlesex 
Company, the whole, excepting one sample which was 
“ very slightly turbid,” were found to be well filtered, 
clear, and bright. 

Of the 26 samples from the mains of the Lambeth 
Water Company, the whole excepting one which was 
“very slightly turbid,” were found to be well filtered, 
clear, and bright. 

Of the 26 samples from the mains of the Grand Junc¬ 
tion Company, the whole excepting two which were “very 
slightly turbid,” were found to be well filtered, clear, and 
bright. 

Of the 26 samples from the mains ofthe Southwark and 
Vauxhall Company, one was noted as “ very slightly tur¬ 
bid.” The rest were well filtered, clear, and bright. 

In Table III. we have recorded the oxygen required to 
oxidise the organic matter, and the quantities of free 
oxygen present in the whole of the samples collected. 

Altogether, the water supplied by the Companies during 
the month of September continues to be of excellent 
quality, though no longer presenting that exceptional free¬ 
dom from ether than blue colour, by which it was charac¬ 
terised during the summer months. 

We remain, Sir, 
Your obedient Servants, 

William Crookes, 

William Odling, 

C. Meymott Tidy. 

SOME DOUBLE AND TRIPLE OXALATES 

CONTAINING CHROMIUM. , 

By F. W. CLARKE. 

Chromic oxalate unites with other oxalates to form two 
well-known series of double salts. One series is represented 
by the blue potassio-chromic oxalate, Cr2K6CI20246 H20. 
The other is typified by the red salt, Cr2K2C80!68H20. 
The compounds described in this paper belong to the 
higher series. 

The barium, strontium, and calcium salts of this series 
were discovered by Rees-Reece.* By mixing solutions of 
the ammonium saltwith the chlorides of barium, strontium, 
and calcium, he obtained precipitates of dark violet silky 
needles, having the following formulae :— 

1. Cr2Ba3Ci2024.i2H20. 
2. Cr2Ba3CI2024.i8H20. 
3. Cr2Sr3CI2024.i8H20. 
4. Cr2Ca3Ci2024.36 H20. 

By a different process, Berlinf prepared a calcium salt 

* CompUs Retidus, xxi., 1116. 
t Berzelius’ Jahresbericht, xxiv., 244. 

I87 

with 18 aq., a lead salt with 15 aq., and a silver salt with 
9 aq.; besides other compounds which need no mention 
here. 

About a year ago, I requested Mr. E. A. Kebler to re¬ 
prepare the barium salts described by Rees-Reece. The 
only variation from the method of the latter chemist was 
in using the potassium salt instead of the ammonium salt 
for the precipitant. Masses of very dark green silky 
needles were thrown down, and these were easily re-crystal- 
lisable from boiling water. Two hydrates of the desired 
salt were thus obtained, one agreeing with the twelve 
molecule salt of Rees-Reece, while the other, lighter 
coloured, contained but seven molecules of water. For 
the latter, the subjoined analytical data were found :— 

Found. Theory. 

Cr. 8-94 8-90 
Ba.34-96 35-16 
H20 .. .. 10-91 I0'77 

The formation of this new hydrate naturally led to ex* 
periments aimed at the discovery of the conditions under 
which different degrees of hydration were produced. Al¬ 
though this point was not definitely settled, interesting 
results were secured. Four samples of the double oxalate 
were precipitated,two from dilute and two from concentrated 
solutions. Two were thrown down in the cold, and two 
were precipitated boiling. All the precipitates were in the 
form of green silky needles, which were carefully air dried. 
In these several preparations the following percentages of 
water were obtained :— 

Precip. concern’d, 
Mean. 

cold. 
Precip. concerit’d, 

9‘5° 9-78 9-19 9'49 

hot. 
Precip. dilute, 

9'39 9'3i 9'35 

cold .. 
Precip. dilute, 

9-98 9-90 9*43 ioto 1072 1003 

hot.12-07 12-13 11*12 1177 

Theory for 6 molecules of water 9-38 

i) i» 7 )i »< 10-77 
)! )! 8 ,, ,, 12-13 

It will be seen that the two salts precipitated from 
concentrated solutions are definitely hexhydrated; the 
third salt gave doubtful results ; while the last agrees fairly 
with the percentage for eight molecules of water. Evidently 
the six molecule salt is definite and typical; doubtless the 
twelve and eighteen molecule salts of Rees-Reece are 
definite also ; all the other hydrates may be but mixtures 
of the lowest with one of the higher compounds. This 
point remains to be settled. The colour is always darker, 
the higher the hydration; but, though green under 
ordinary circumstances, all the salts described in this paper 
become dull violet by gaslight. Specific gravities were 
found as follows : — 

Cr2Ba3Ci2024 Anhydrous 2*570 at 6 8s 
„ 6H20. 2-445 at 13-9° 
„ i2H20. 2-372 at 270 

Here the second salt is nearly a mean between the other 

two. 
The strontium salts were also prepared by Mr. Kebler, 

under varying conditions of temperature and dilution. 
These too came down as pale green satiny needles of con¬ 
siderable beauty, and easily re-crystallisable from hot water. 
From cold dilute solutions the salt Cr2Sr3Ci2024.i2H20 
was precipitated. 

Found. Theory. 

Cr. 9-36 9-37 
Sr. 23-59 2364 
H20 .. .. ig’29 19-45 

From the mother-liquor and washings of this salt a 
somewhat lower hydrate was deposited, possibly a mix¬ 
ture, corresponding in hydration to ioj molecules of 

Double and Triple Oxalates containing Chromium. 
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water. Specific gravity 2'148 at 8-8°. From hot concen¬ 
trated solutions of the precipitants a deca-hydrated salt 
was obtained. Calling these salts A and B respectively, 
we have the following analytical data:— 

r~v!- 
Found. 
->-, Theory io£ aq. Theoiy 10 

A. B. A. B. 

Cr .. 9’55 9'52 9'59 9-67 
Sr .. 24-I4 24'3I 24-22 24-45 
H20.. 17-36 16-87 17-40 i(5'75 

I am inclined to look upon these preparations as mix 
tures of the twelve molecule salt with small quantities of a 
hexhydrated salt yet to be discovered. 

The mother-liquors from all these strontium precipitates 
were united and concentrated. Upon standing, a very 
dark green, almost black, crystalline crust was deposited. 
This, which had a specific gravity of 2-155 at i2-8°, proved 
to be a new triple oxalate having the formula— 

Cr2Sr2k2Ci2024, 

with either eleven or twelve molecules of water. 

light. Probably this was the acid in question, but aCtual 
proof is yet wanting. 

Mr. Kebler also tried to prepare several other salts of 
the series under discussion, but unsuccessfully. No calcium 
salt like that of Rees-Reece could be obtained. Calcium 
oxalate, slightly discoloured by chromium, was thrown 
down every time. With salts of cadmium, cobalt, ferrous 
iron, zinc, copper, lead, and stannous tin, the blue potassio- 
chromic oxalate gives either no precipitate, or else, after 
some time, a precipitate of the ordinary oxalates of the 
metals in question. The filtrates from these oxalates 
afterwards deposit crystals, too impure for analysis, which 
appear to be the potassio-chromic salt of the red series. 
The plan of heating bario-chromic oxalate with the sul¬ 
phates of cadmium, cobalt, copper, iron, and zinc was also 
tried. In each case an ordinary oxalate was formed, mixed 
with barium sulphate.—American Chemical Journal. 

NOTES OF WORK BY STUDENTS OF 

PRACTICAL CHEMISTRY 

Found. Theory, n aq. Theory, 12 aq, 

Cr .. .. 951 9-60 9'44 
Sr .. 16-15 1615 I5'89 
K .. .. 7-26 7-22 7-10 
H20 18-33 18-28 19-61 

I suspeCt that the twelve molecule formula is the true 
one, and that the salt as analysed by/ Mr. Kebler may have 
been slightly effloresced. Still, the analytical agreement 
with the lower formula is wonderfully close. 

The discovery of this new triple salt led to a search for 
the corresponding barium compound. The ordinary bario- 
chromic oxalate was accordingly dissolved with an equi¬ 
valent quantity of the potassium salt in boiling water, and 
the mixture was then heated with barium carbonate in 
order to remove a little free oxalic acid which happened to 
be present as an impurity. Upon filtering, dull bluish 
green needles were deposited, having the composition 
Cr2Ba2K2CltOe4, with five or six molecules of water. 

Found. Theory, 5 aq. Theory, 

Cr .. .. 9 "86 9-68 9'53 
Ba .. .. 24-25 25'5I 25-09 
K .. .. 7-41 7-28 7,J4 
H20 .. 8-65 8-38 9-89 

Since the salts which yield this triple salt each contained 
six molecules of water, I am inclined to consider that as 
the true degree of hydration for the compound now in 
question. In faCt, throughout this series of complex 
oxalates, the hydration is almost uniformly six molecular, 
or represented by some even mutiple of six. The chief 
exceptions are the lead and silver salts of Berlin, with 
15 aq. and g aq. respectively; values which are regular 
submultiples of six. 

The process by which these barium and strontium salts 
are prepared from the potassium salt is suggestive of their 
constitution. We may fairly regard the chromic oxalate 
itself as a weak acid, having the subjoined structural 
formula:— 

H.C204) 
h.c2o4 
h.c2o4) 

Cr—Cr 
c2o4.h. 
c2o4.h. 

(c2o4.h. 

These six atoms of hydrogen are replaceable by six 
potassium atoms, by three barium atoms, or by two of 
each, and so on with all the other salts of the series. If 
chromium be regarded as trivalent, the formulae should of 
course be halved. 

We attempted to prepare the sexbasic acid here sug¬ 
gested, but did not attain to final results. The barium 
salt was decomposed by an exactly equivalent quantity of 
sulphuric acid. Upon filtering, an acid liquid was ob- 
ained, strongly dichroic, and dark violet red by transmitted 1 
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(64.) On lod-ammonium Iodide, the Product of the Action 
of Dry Gaseous Ammonia upon Iodine. By W. H. 
Seamon, of Wheeling, West Virginia. 

In 1814 Colin* examined the aCtion of dry ammonia gas 
upon dry iodine, and observed the production of a viscid 
liquid, which had a somewhat metallic lustre, was non¬ 
explosive, and took up an excess of ammonia, forming a 
less viscid, very dark red-brown liquid, also without explo¬ 
sive character, the union of the two substances being 
attended with rise of temperature, but no evolution of gas. 
He considered that simple “ protiodure ’’ and “ deutiodure 
d’ammoniaque ” had been formed, but gave no quantitative 
results. 

In 1838 Bineauf exposed a known amount of iodine in a 
recurved gas jar to the aCtion of gaseous ammonia, and 
determined the volume absorbed of the latter. Reducing 
volume to weight, he found in two experiments that 100 
parts of iodine took up 207 and 20-4 parts respectively of 
ammonia. Hence he deduced the formula N3H9I2, and 
suggested that either the compound is simply an “ iodide 
of ammonia,” as imagined by Colin, or may be viewed as 
containing nitrogen iodide, and represented as— 

3(NH3.HI) +NI3 + 5NH3, or as 

3 i (nh3)2.hi| +(NH3)2.NI3. 

In the same year Millonj. published the results of his 
experiments upon the second (more fluid) of the com¬ 
pounds produced by Colin, which alone he considered to 
be definite in character, the viscid liquid containing in 
addition variable amounts of free iodine. Millon found 
that at +io° C. 100 parts of iodine absorbed 8-3 parts of 
ammonia, when the tube was surrounded by snow the 
gain of weight was 9-0 parts, and when surrounded by a 
mixture of snow and salt g-4 parts. He stated that it was 
impossible to produce complete saturation, since after a 
time a continuous current of ammonia carried off some of 
the product, and accurate weighing of the residue was 
prevented. He concluded that the substance actually 
produced contained I3 for (NH3)2, but may be represented 
by the formula 3(NH3.HI) + (NH3)2.NI3, with an excess 
of iodine due to incomplete saturation, this formula 

* Annates de Cliimie, 91,262. 
t Annates de Chimie et de Physique (II.), 67, 226. 
? Annates de Chimie et de Physique (II.), 69,84. 
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agreeing with his supposed produdtion of the saine 
substance by the adtion of ammonium iodide on so-called 
iodide of nitrogen containing hydrogen. 

Mr. Seamon made a number of experiments with a view 
to ascertaining precisely what compound or compounds 
can be produced by the absorption at various temperatures 
of dry gaseous ammonia by pure solid iodine. The results 
■were indefinite and unsatisfactory until the following plan 
was adopted. The ammonia was expelled by heat from 
its aqueous solution, and dried by passage through a cool 
empty bulb, a U-shaped tube of lime, and finally two tubes 
of solid potassium hydrate, making together i metre in 
length. The iodine was placed in a long-necked flask, 
fitted with two tubes, one, reaching nearly to the bottom, 
serving to introduce the gas, while the other carried off 
such of it as was not absorbed. The flask was immersed 
in a bath of melting ice crushed to small fragments. The 
flow of gas was kept up as long as any was absorbed. 
The greater part of the liquid produdt from the bottom of 
the flask was then transferred to a previously weighed, 
dry, wide-mouthed, glass stoppered, little bottle, which 
was at once placed (without the stopper) inside a jar 
admitting of being tightly closed, the same jar also con¬ 
taining a second open, wide-mouthed bottle of concen¬ 
trated sulphuric acid. The jar was closed, surrounded by 
melting ice, and allowed to stand for ten days, with re¬ 
newal of the ice as it melted. The acid kept the interior 
of the jar dry and absorbed all surplus ammonia, of which 
a considerable quantity was given off by the iodine com¬ 
pound. At the end of this time, it having been ascertained 
by occasionally inserting the stopper in the weighing 
bottle and determining its weight that no further loss of 
ammonia would take place, the bottle was removed, and 
its weight accurately taken. The contents were washed 
out with a solution of sodium sulphite, and in separate 
portions of the liquid the iodine was determined as silver 
iodide, and the ammonia by distillation with sodium hy¬ 
drate, absorption in standard sulphuric acid, and titration 
with standard soda. 

The results of analysis were definite and consistent. 
In one experiment, in which about 12 grms. of the iodine 
compound had been formed, Mr. Seamon obtained— 

Calc, for NH3I2. 

I . 93 745 93 702 
NH3 . 6-igo 6’2g8 

99735 ioo-ooo 

It is obvious, therefore, that the compound in question, 
prepared under these definite conditions, is identical with 
the iod-ammonium iodide, which may be written- 

prepared by Guthrie* by treating a saturated solution of 
very soluble ammonium salt (nitrate or carbonate) with 
about one-third of an equivalent of potassium hydrate, 
and adding finely powdered iodine in small portions, 
avoiding excess. 

The general properties of the material agree with 
Guthrie’s description. It is in mass a black, lustrous 
liquid, in thin layers of dark red-brown colour by trans¬ 
mitted light. Sp. gr. = 2-46 at about 15° C. Solidifies 
at —8° C. to a reddish black solid, which melts again at 
— 2°. Is slowly decomposed by keeping at a temperature 
a little above 150; more rapidly, without boiling, at 70°. 
It is readily soluble in glacial acetic acid, anhydrous gly¬ 
cerin, absolute alcohol, and dry ether: less soluble in 
benzene and carbon disulphide. 

No definite substance could be obtained correspoding to 
the formula of either Millon or Bineau. 

(65.) On an Interesting Specimen of Native Gold from 
Montgomery Co., Virginia. By Samuel 

Porcher, of Hanover Court-House, Virginia. 

The specimen in question represents the product of 

* Chan. Soc. Jour., July, 1863, 239. 

gold-washing, which has for the last year or two been 
carried on with some profit in Montgomery Co., in this 
State. The metal is in small rounded grains, which have 
almost exadtly the colour of fine gold and full metallic 
lustre; but the specific gravity is low (15-46), and on 
cutting the grains, or scraping them with a knife, it becomes 
apparent that the colour first observed is superficial only, 
the metal in the interior being almost white. Mr. Porcher’s 
analysis gave— 

Gold (by cupellation and parting) .. .. 65-31 
Silver (by cupellation and difference) .. 34-oi 
Copper. 0-14 
Iron . 0-20 
Quartz. 0-34 

IOO’OO 

The atomic ratio of gold to silver is ioo-o : g4"g. 
Hence, allowing for the partial removal of silver which 
the surface has experienced, this alloy seems in all proba¬ 
bility to consist of single atoms of the two precious metals, 
or may be represented as AgAu. The like proportion is 
recorded for a native gold from Transylvania, and one 
from Santa Rosa, New Grenada, both analysed by 
Boussingault,* and one from Schlangenberg, in the Altai, 
analysed by Klaproth.f 

(66.) On the Temperatures at which Mercuric Oxide is 
formed, by Direct Union of its Elements, and 
Decomposed, respectively. By W. H. Echols, 

jun., of Huntsville, Alabama. 

It was known as early as the days of Geber that 
metallic mercury moderately heated in the air becomes 
converted into a red solid substance, and that a stronger 
heat prevents this or reproduces the metal with its original 
properties, and these changes have acquired historic im¬ 
portance as furnishing the means to Lavoisier for the 
analysis of air. No statement is, however, on record, so 
far as I am aware, as to the exadt points of temperature at 
which the two opposite changes occur, most of the text¬ 
books merely saying that the metal heated to about its 
boiling-point is converted into mercuric oxide, and that 
this oxide at something like a red heat is resolved again 
into mercury and oxygen. 

Mr. Echols made some experiments on the temperature 
required for the two changes in question, using Carnelly’s 
methodj of comparison with the fusing-points of various 
salts heated under similar conditions. A piece of hard 
glass combustion tubing, open at both ends, was bent to 
an obtuse angle in the middle ; pure mercury was placed 
in the bend, which was immersed in a bath of melted 
lead, heated by a large gas burner. A very slow stream 
of dry oxygen was passed through the tube. A precisely 
similar tube placed beside this contained at the bend a 
small quantity of each of the comparison salts taken 
separately in succession. The temperature was very gra¬ 
dually raised. The red oxide began to be formed at a 
temperature between the fusing-points of— 

Znl2.446° C. (Carnelly) and 
AgCl . 451 „ .. 

The red mercuric oxide (crystalline) was then placed in 
the bent tube, and the temperature gradually raised until 
the first faint deposit of metallic mercury was seen to form 
on the cool part of the glass. This occurred between the 
fusing-points of— 

Nal.628° G. (Carnelly) and 
KI. 634 „ „ 

The experiments were repeated with dry air passing 
through the tube instead of oxygen. No difference was 
observable, except that the temperature at which the 
oxide was formed seemed to be if anything a little nearer 

Annates de Chimie et de Physique, 24, 408. 
1 Beitrager, iv., 1. 
t Chan. Soc. Jour., July, 1878, 273. 
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the melting-point of the silver chloride than that of the 
zinc iodide. 

Hence it may be stated that mercuric oxide is first 
formed by direfi. union of mercury and oxygen at about 
450° C., and that mercuric oxide begins to be decomposed 
at about 630°. All the experiments were made under 
ordinary atmospheric pressure, about 740 to 745 m.m. 

(67.) On the Production of Hydrated Crys!als of Barium 
Nitrate in Isomorphous Admixture with Stron¬ 
tium Nitrate. By R. A. Berry, of Marion, 
South Carolina. 

It is remarkable, in view of the isomorphous relations of 
barium and strontium salts, that no hydrated nitrate of 
barium has been obtained with composition analogous to 
that of the strontium salt, Sr(N03)2.4H20. Indeed, the 
only substance in which water of crystallisation is reported 
as taken up by the salt of the former metal is that of an 
experiment by Hirzel,* in which a solution cooled to be¬ 
tween 12' and o° is said to have once yielded a product 
containing two molecules of water. 

Mr. Berry made numerous attempts to obtain hydrated 
crystals of barium nitrate by evaporation of the solution 
under various conditions of temperature and rate of eva¬ 
poration, including an air-pump vacuum over sulphuric 
acid in a receiver surrounded by ice, but in every case the 
common octahedral anhydrous crystals were alone ob¬ 
tained. 

He then attempted to crystallise a mixed solution of the 
nitrates of barium and strontium at such low temperatures 
as would lead to the formation of hydrated crystals of the 
latter ; but these were found to be free from barium, and 
the barium nitrate separated out in anhydrous cctahedra. 

At last, however, it was found that by saturating the 
same portion of water with both nitrates, introducing a 
well-formed crystal of hydrated strontium nitrate to serve 
as a nucleus, and evaporating in vacuo over sulphuric acid 
at a temperature kept close to 0= C., crystals identical in 
form with the nucleus could be grown, and these on ana¬ 
lysis proved to contain the two nitrates in amorphous ad¬ 
mixture. The water was determined by careful heating 
below the temperature of decomposition of either nitrate ; 
the barium was separated as chromate by the method of 
Frerichs,f with attention to the suggestions in the paper 
by Morse*—the method being also tested by comparative 
experiments here, and found to give satisfactory results— 
and the strontium was found by difference. Two analyses 
of different specimens, using in each case large single 
crystals only. gave§ — 

I. 
Atomic Ratios. 
—-*■--■ 

Ba(N03)2.. I7’5° 
Sr(N03)2 .. 57'37 
H20 .. .. 25‘T3 

ioo-oo 

Ba(N03)2.. I0'75 
Sr(N03)2 .. 63-48 
H20 .. .. 25-77 

100-00 

(To be 

0-0672 | 
0-2719) 

0-3391—1 

1-3961—4-12 

II. 
0-0412 ] 
0-3009} 

0-3421—1 

i'43i7—4-I9 

continued.) 

Decomposition of Mercury and Silver Cyanide.—E. 
J. Maumene.—From the behaviour of the brown residue 
left after the decomposition of mercury cyanide by heat 
the author assigns to para-cy-anogen the formula (C2X)4. 
Bulletin de la Societe Chimique de Paris. 

* Zeitschrift fur Pliarmacie, 1854, 49. 
1 Benchte der Dent. Chetn. Gescllschaft, 1874, 800, 956. 
t Amer. Chem. Jour., June, 1S80,176. 
§ Not quite free from flaws or littie internal cavities, hence doubt- 

.'ess the small excess of water. 

NOTICES OF BOOKS. 

A Report on the Teaching of Chemistry and Physics in the 
United States. By Frank Wigglesworth Clarke, 

S. B., Professor of Chemistry and Physics in the U Di¬ 

versity of Cincinnati. Washington: Government 
Printing Office. 1881. 

This report gives a very complete account of the manner 
in which chemistry and physics are taught in the United 
States. It is compiled principally from the answers given 
by the various professors and schoolmasters to certain 
questions asked. These questions, sent out by the Com¬ 
missioner of Education towards the close of the year 1878, 
were very- comprehensive, covering the ground from 
the most elementary- work of the common schools up to 
the highest courses of the "Universities. The history of 
instruction in chemistry and physics, the present courses 
of stud}-, the text-books used, the value of apparatus, the 
laboratory- facilities, the character of examinations, and 
the cultivation of original research, were all made subjects 
of enquiry-. 

Gradually answers came in: some questions were 
answered fully-, others vaguely-. One set of answers has 
been left almost entirely- out of consideration, namely, 
those relative to examinations : they were full enough in 
many- cases, but resting on no common basis they could 
not be fairly- compared. 

The object of the report is twofold—first, to state the 
facts; secondly, to point out the defects and remedies. 
The bulk of the work is occupied by text descriptive of 
single institutions, and by statistics of a general character. 

The teachers are divided in opinion as to whether book 
work and laboratory practice should be carried on at the same 
time. The writer of this report holds strongly (and we 
think with good reason) to the opinion that both should 
go on together. 

The comparison of the work done in chemistry- and 
physics at schools and colleges is very- interesting. In 
mfost cases the latter teach chemistry and physics to the 
same extent, and in the same manner as the former. It 
is obvious that the colleges ought to do higher work than 
the schools ; the present duplication of studies is clearly a 
waste of time. In some few cases this rule is not fol¬ 
lowed, higher work being done than in the schools. 

The chapter giving an historical sketch of the growth of 
chemistry- in America is very interesting. Fiity years 
ago no college would have given chemistry an equal rank 
with Greek, but now choice is permitted between the two 
subjects in many institutions. 

The University of Pennsylvania Medical School in 1768, 
the Medical School of Harvard College in 1782, and the 
Dartmouth School in 1798, are among the places where 
chemical science was first taught. Between 1800 and 
1845 the study of science grew slowly but surely- into 
favour; here and there at home professors opened 
laboratories for the use of the more scientifically-inclined 
students. One thing, however, was wanting, namely, the 
recognition of the importance of original research. 

Among reports from ever one hundred and seventy 
cities only a few show that there is no scientific training. 
In some schools the pupils begin laboratory work at a very 
early- age. The following letter, written by a teacher in 
New York to the Commissioner of Education, will show 
what can be done for the advancement of scientific 
knowledge:— 

“ Deab SiR,—Twenty years ago I was in the habit of 
having a teacher lecture on chemistry and physics in my 
school. I asked him what he would charge to sit still 
and not touch anything, but give directions and advice 
while a small class of boys handled what was necessary 
and made their own experiments. - He said, ‘ They wifi 
break things.’ I said, ‘Yes, you must take that into 
account.’ After thinking about it he said, ‘ I should 
have to charge five dollars an hour.’ This was rather 
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dear, but I concluded to try it. The first trial convinced 
me that I was on the right track. They were soon taught 
to handle acids, to bend glass tubes, as well as to make 
hydrogen and oxygen ; and I saw small boys in my own 
school learn more of useful chemistry in three months 
than I learned in three years in college. Towards the 
close of the school year one of the boys came to me and 
asked for one of my visiting cards. On asking what for, 
I was told that their teacher of chemistry had informed 
them that there was a metal used in enamelling the cards, 
and they were diredted to find it out. They did so. Two 
years ago I had in my school my son of nine years. On 
asking my teacher of chemistry whether he thought so 
young a boy could learn chemistry in this way, he said 
‘ Certainly.’ Joining two others of that age with him, 1 
was quite surprised at the end of two weeks to see them 
making their own hydrogen and oxygen, and performing 
for themselves experiments that I used to look at with 
■wonder when done by others while I was in college. I 
have pursued this practical system of teaching ever since, 
and always with success. My only difficulty has been to 
persuade parents to allow their children to be taught in 
this way. I have taken the liberty of writing to you at 
length about this matter, because it seems to me very im¬ 
portant, and perhaps some one else may be encouraged to 
pursue the same course. I have been amazed at the 
general apathy displayed about these studies, and am 
delighted at your trying to arouse the public to a proper- 
sense of their importance.” 

Many schoolmasters think that chemistry and physics 
cannot be taught practically without a quantity of expensive 
apparatus, but this is a mistake. A country school teacher 
was awarded a special prize at the Paris Exhibition for a 
set of apparatus made by himself out of the commonest 
materials (glass bottles and the like). 

In the chapter on institutions for the superior instruction 
of women we read the following:—“ One of the questions 
sent out in the circular issued by the Bureau of Educa¬ 
tion, preparatory to this report, was as follows.—‘Are 
pupils permitted to do extra laboratory work ?’ To this 
the President of one of the female Colleges answers, 
‘ Being girls, no.’ This answer typifies a widespread 
sentiment and a common misapprehension as to the objedt 
of scientific teaching. It may represent the assumption 
that girls are in some mysterious way unfit to undertake 
laboratory practice, or the belief that such instruction 
would be useless to them. Neither view is corredt, as the 
experience of many teachers of science can testify.” 

In the chapter on Universities, Colleges, and Schools of 
Science, a single rule is followed. With few exceptions, 
only those institutions are described in which laboratory 
work is done by students and carried as far as a course in 
qualitative analysis. The other colleges are duly treated 
of in the statistical tables. 

There are about one hundred and twenty pages 
describing the various methods of teaching science in the 
Colleges and Universities, and then a list of text-books 
used. From the tables of statistics at the end we gather 
that, taking it all in all, chemistry and physics are very 
well taught in the United States. There are numbers of 
institutions which are well known and looked upon as 
first class colleges, while in England the number of such 
places is very few. 

CORRESPONDENCE. 

ACTINIUM. 

To the Editor of the Chemical News. 

Sir,—My experiments on the new metal Adtinium have 
been interrupted in various ways, and by the fadt that, for 
the sake of my health, I have been compelled to leave 
London for a short time. The metal has been isolated by 

means of magnesium, which precipitates it rapidly from its 
ammoniacal solution, with evolution of abundance of hydro¬ 
gen and considerable produdtion of heat. Zinc does not 
precipitate it either in the neutral, ammoniacal, or slightly 
acid solutions, either cold or hot. Precipitated by mag¬ 
nesium it forms a lightfgrey deposit, which, by compression, 
becomes white like silver and extremely brilliant; it 
oxidises slowly in ordinary water and saline solutions, but 
can be preserved under alcohol. As the only method 
which I have yet discovered of separating oxide of 
adtinium from oxide of zinc is by means of caustic soda, 
I am not certain that I have, hitherto, obtained the process 
perfedtly exempt from oxide of zinc, even after four or five 
treatments at boiling heat. Hence, I hesitate for the 
present to describe its reactions and salts. However, I 
may state that the sulphate crystallises in magnificent 
modified odttahedra. The sulphide in the state of hydrate 
oxidises somewhat by contadt with the air, and in this 
state possesses the property of displacing ferrous oxide 
from the sulphate of iron. The adtion of light upon the 
partially oxidised sulphide is more rapid in contadt with 
a little pyrogallic acid, ferrous sulphate, or yellow sulphide 
of ammonium. I hope to be able to continue these ex¬ 
periments in a few weeks!—I am, &c., 

T. L. Phipson. 
Southsea, 0<5tober7, 1881. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees oi temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hehdomadaires des Seances, de VAcademie 
des Sciences. No. g, August 29, 1881. 

Dioptric Studies,—Ch. V. Zenger.—A mathematical 
paper, not capable of useful abridgment. 

Certain New Cases of Equipotential Figures 
realised Eledtro-chemically. — A. Guebhard.— This 
memoir does not admit of abstradtion. 

Absorption of the Ultra-violet Rays by Certain 
Media.—M. de Chardonnet.—The juices of vegetables 
all appear greedy of the chemical rays. The sap of the 
vine in spring is very adtive, as are also tindture of arnica, 
and white and red wine, even when very dilute. Fluores¬ 
cence does not seem to be in diredt relation with the in¬ 
tensity of adtinic absorption. With animal fluids the re¬ 
sults are more varied. Blood, even much diluted, is an 
energetic absorbent. The aqueous humour of the eye 
and the white of a hen’s egg have no adtion upon the 
chemical rays. Distilled water, alcohol, ether, collodion, 
and solution of cane-sugar are without adtion. 

Figures Produced by the Fall of a Drop of Water 
holding Red-Lead in Suspension.—C. Decharme.— 
Regular figures have been obtained formed of red-lead 
arranged in rays and concentric rings. 

Composition of Buck-Wheat.—G. Lechartier.—The 
proportion of mineral matter in the straw increases 
along with its weight. The straw may, indeed, become 
richer in phosphoric acid than the grain, differing thus 
completely from that of the cereals. The straw of a crop 
of buck-wheat may contain much more mineral matter 
than does the grain. The sum of the principal fertilisers 
removed from the soil by an entire crop is much more 
considerable than for a crop of wheat containing the same 
quantity of grain. 

Hydrosulphurous Acid.—Aug. Bernthsen.—A reply 
to the papers of M^Schutzenberger {ComptesRendus, xcii., 
p. 875, and xciii., pp. 47 and 151). 

Solution of Silver in Presence of Alkaline Iodides. 
—A. Ditte.—If a plate of silver is placed in a solution of 
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potassium iodide containing 5 per cent, and the whole is 
left exposed to the air, the metal becomes covered with 
brilliant crystals of silver iodide. The adtion is quickest 
at the surface where the access of the air is free. In very 
concentrated solutions there is no formation of crystals, as 
the silver iodide dissolves in the potassium iodide. 

Constitution of Glyceric Ether and Transformation 
of Epichlorhydrin into Normal Propylic Alcohol.— 
R. D. Sdva.—The author having prepared allylic alcohol 
by the method of Tokens and Henninger slightly modified, 
obtained the glyceric ether of Gegerfelt, the etheric 
character of which has not been established by any decided 
reaction. 

Pyruvic Alcohol and its Derivatives.—L. Henry.— 
Dipropargyl yields, by double decomposition, hexylic 
diacetyl. 

Atftion of Tri-ethyl-amin upon Epichlor-hydrin. 
Compounds of Oxallyl-tri-ethyl-ammonium. — E. 
Reboul.—Epichlor-hydrin and tri-ethyl-amin, if mixed in 
equal volumes, aCt upon each other below 100°, yielding 
ultimately oxallyl-tri-ethyl-ammonium chloride. 

Observations on a New Enunciation of Gay- 
Lussac’s Second Lawon the Combinations of Gases. 
—M. Garcia de la Cruz.—M. Verschaffel (Comptes Rendus, 
xcii., p. 476) announced the following proposition :—The 
space occupied by a gaseous compound is always double 
the space occupied by that one of its components which 
enters into the compound with a smaller volume. This 
law comprises the rules of contraction in the cases where 
the volumes are equal or are in the ratio of 1:2. The 
author points out some of the numerous exceptions, such 
as phosphamin, arsenamin, ethylene bichloride, phos¬ 
phorus trichloride, arsenious anhydride. The theoretic 
density' of many substances in the gaseous state, as 
deduced from their formulae, does not agree with the law 
announced, e.g., nitrous, nitric, and chlorous anhydrides. 

Biedermann's Central-Blatt fur Agrikultur-Chemie, 
Vol, x., No. 1. 

The Proportion of Carbonic Acid in the Atmo¬ 
sphere.—An abstract from th& Comptes Rendus, the Client. 
Central-Blatt, and the Proceedings of the Royal Society. 

D etermination of Rainfall.—M. Chrimes and F. E. 
Nipher.— The authors have measured the rainfall at 
different heights. They observed the same decrease of 
quantity in the 4 feet between x and 5 feet above the sur¬ 
face of the ground as in the 15 feet between 5 and 20. 
They find the decrease greater in exposed than in sheltered 
places, and ascribe it to the action of the wind. 

Clover-Sickness of the Soil.—Dr. S. Linde.—As in 
the case of turnip-sickness this affection of the soil is due 
not to the exhaustion of certain constituents of the soil, 
but to the increase of animal and vegetable parasites. 
Hence a change of crop is more useful than manuring. 

African Guano.—Dr. A. Petermann.—The guano in 
question is imported from the South African islands, 
Halifax, Pomona, Possession, and Ichabce, and contains 
a total of 1377 per cent nitrogen, and 8-8 per cent phos¬ 
phoric acid. It is consequently superior to Peruvian 
guano as a source of nitrogen. 

Phosphorites of Southern France.—L. L’Hote.— 
From the Comptes Rendus. 

Manuring with Potassium Salts.—Adolf Mayer.— 
The author observes that the ashes of plants are uniformly 
basic ; that fruitful arable soils present to the crops a 
suitable mixture of mineral food, but that by the copious 
use of mineral manures, and especially of Stassfurt salts, 
the proportions of this mixture are modified. Arable soils 
have a slightly alkaline, nearly neutral reaction, and only 
in such a medium can the roots of plants retain their 
health. All mineral manures may be arranged in three 
groups—the physiologically neutral, where acid and base 

are absorbed by the plant simultaneously ; the physiolo¬ 
gically basic, where the acid is absorbed more readily 
than the base; and the physiologically acid, where the 
base is assimilated more readily than the acid. The third 
class are in comparison with their amount of nutritive 
matter bad manures. They include the chlorides of am¬ 
monium, potassium, and magnesium, the sulphates of 
magnesia and potassa, the Stassfurt salts in general, and 
potash superphosphate. He recommends the addition of 
lime to Stassfurt salts, and a compost of peat-earth with 
potassium chloride and quicklime. 

Comparative Experiments on the Adtion of Soluble, 
Reverted, and Precipitated Phosphoric Acid in Light 
Sandy Soils.—Dr. C. Muller and W. C. Muller-Scheessel. 
—Soluble phosphoric acid gave a better result than phos¬ 
phoric acid soluble in ammonium citrate. The reverted 
acid had a decided influence on the yield, and a partial 
substitution of the latter for soluble acid had a remarkably 
favourable action. 

Composition of Protoplasm.—Dr. Rodewald and 
Prof. J. Reinke.—The authors were able to obtain proto¬ 
plasm in a state of purity from the fructification of JF,thu¬ 
lium septiemn, a fungus developed in heaps of tan. In its 
more solid portions the authors have identified the fol¬ 
lowing bodies :—Vitelline, myosine, pepton, peptonoid, 
pepsin, nucleine, lecithine, guanine, sarkine, xanthine, 
ammonium carbonate, para-cholesterine, cholesterine, 
aethalium resin, a yellow pigment, glycoses, sugar (non- 
redudtive), oleic, stearic, palmitic, butyric, carbonic acid, 
glycerides, and para-cholesterides of the fatty acids, 
calcium stearate', palmitate, oleate, ladtate, oxalate, 
acetate, formiate, phosphate, carbonate, sulphate, magne¬ 
sium and potassium phosphate, sodium chloride, and iron 
in an unknown state of combination. The albumenoids 
scarcely form 30 per cent of the entire weight. 

The Injurious Adtion of Potato - Sugar. — Prof. 
Kedzie, Nessler, Barth, Fleck, and Schmitz.—Potato- 
sugar contains impurities of sulphuric acid, iron sulphate, 
and lime. Its most dangerous ingredient is a bitter matter 
remaining after the sugar has passed into fermentation, 
and which occasions cold sweats, oppression on the chest, 
headache, &c. Wines “ gallised ” with potato-sugar are 
consequently pro tanto poisonous, and the use of such 
sugars in brewing becomes a matter of questionable per¬ 
missibility. 

Examination of American Preserved Meats.—Prof. 
A. Mayer.—The author shows the presence in the cans of 
lead derived from the solder. 

Influence of the Addition of Ammonia in Deter¬ 
mining Bibasic Calcium Phosphate according to 
Petermann’s Process.—Dr. A. Konig.—The author 
shows experimentally that the large addition of ammonia 
to the solution of citrate, as recommended by Petermann, 
is not justified, and causes the result to fall too low. 

Vol. x., No. 2. 

Relations between the Distribution of Atmospheric 
Pressure and the Distribution of the Rainfall.—J. 
Hann.—From observations made atmore than 260 stations 
in Austria-Hungary, Switzerland, and Saxony, the author 
concludes that a relation between variation of the baro¬ 
meter and the rainfall cannot be shown ; the fall of the 
barometer does not depend mainly on the rainfall, and is 
not notably affe&ed by the latter. He mentions that the 
extremely violent rains of August 15 to 18, 1874, actually 
fell within the scope of a barometer maximum. 

Humoid Matters Extracted from the Soil of Alka¬ 
lies.—Dr. Otto Pitsch.—In most soils, phosphoric acid, if 
present in the form of iron or aluminium phosphate, is 
soluble in ammonium humate. The author considers that 
humus is of great importance for arable soils, not merely 
by improving their physical condition, but by its chemical 
aftion on the soil and its influence on the absorptive 
power of the latter. 
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Irrigation with the Drainage of Dunghills.—Prof. 
A. Muller.—The sandy soil operated collected little of the 
ingredients of the drainage, with the exception, perhaps, 
of phosphoric acid. 

Application of Potassium Salts in Agriculture.— 
Prof. M. Maercker.—The failures on record in the use of 
potassium salts are often due to the fadt that artificial 
manurial matters are sometimes applied without the 
simultaneous use of nitrogenous and phosphatic bodies. 
It is not to be expedled that potassium salts can adt advant¬ 
ageously on all soils and in all methodsof cultivation, by the 
diredt efficacy of their potash. As all potassium salts are 
converted in the soil into silicates, it is indifferent in case 
of a deficiency of potash whether it is supplied as sulphate 
or chloride. Potatoes, beetroot, and tobacco form excep¬ 
tions, and are injuriously affedted by potassium chloride. 
The magnesium chloride present in crude Stassfurt salts 
is, in dilute solutions, not more hurtful than equivalent 
quantities of potassium or sodium chloride. 

Influence of Light upon the Transformation of 
Matter in Animals.—J. Moleschott, S. Fubini, and C 
Speck.—Moleschott and Fubini conclude that the elimina¬ 
tion of carbonic acid increases under the influence of 
light, and that light adts not merely through the eyes, but 
upon the whole surface. 

Researches on Splenic Fever.—L. Pasteur.—From 
the Comptes Rendus. 

Scheibler’s Process for the Determination of Sugar 
in Beets.—Prof. B. Tollens.—The author concludes that 
the results of this process approximate very closely to the 
truth. 

Influence of Oxygen upon Fermentation.—A. Mayer, 
H. Hayduck, and M. Delbriick.—A. Mayer infers from his 
experiments that organic salts, such as potassium sodium 
tartrate, have a decided influence in promoting fermenta¬ 
tion. 

Archives Neerlandaises des Sciences Exactes et Naturelles. 
Tome xvi., Livraison ime. 

The Equations of the Movement of Gases, and 
the Propagation of Sound according to the Kinetic 
Theory of Gases.—H. A. Lorentz.—A mathematical 
paper, not susceptible of useful abridgment. 

Crystallisation of the Diamond.—E. H. von Baum- 
hauer.—A comparative crystallographic examination of 
the true diamond, of bort, and of supposed amorphous 
carbon. The difference is merely one of more or less 
perfedt crystallisation, the three forms passing into each 
other by insensible gradations. 

Tome xvi., Livraison 2me. 

The Products of the Adtion of Phosphorus Penta- 
chloride upon Acroleine.—P. van Ramburgh.— In this 
very elaborate paper the author takes as his point of de¬ 
parture certain researches of Hiibner and Geuther (Ann. 
Chem. Pharm., cxiv., 36). He examines acroleine chloride, 
the produdt boiling at no°; the adtion of chlorine upon 
acroleine chloride, and upon the produdt boiling at no0; 
the preparation of Hartenstein’s tetrachloride, which boils 
not at 1710, but at 1800; the adtion of bromine upon 
acroleine chloride, and upon /3-chlorated allyl chloride; 
and, finally, the accessory produdts boiling at higher tem¬ 
peratures. 

Bulletin de la Societe d'Encouragement pour VIndustrie 
Nationale. Tome viii., No. 90. 

This number contains no chemical memoirs. 

Revue Universelle des Mines, de la Metallurgies &c., 
No. 3, May and June, 1891. 

This issue contains no ‘chemical matter. 

MISCELLANEOUS. 

University College Chemical and Physical Society. 
—At a public meeting to be held on Friday, Odtober 21, at 
7 p.m., Prof. Alex. W. Williamson, Ph.D., LL.D., F.R.S., 
will deliver an address on “ An Error in the Commonly 
Accepted Theory of Chemistry.” 

Just Published, 
Royal 32mo., Roan, gilt edges7,43 pages with diagrams, price 5s. 

A POCKET-BOOK FOK CHEMISTS, 
Chemical Manufacturers, Metallurgists, Dyers, Distillers, 

Brewers, Sugar Refiners, Photographers, Students, &c. 

By THOMAS BAYLEY, Assoc. R. C. Sc. Ireland. 
Analytical and Consulting Chemist and Assayer. 

SECOND EDITION, WITH ADDITIONS. 

Synopsis of Contents. 

Atomic Weights and Fadtors—Useful Data—Chemical Calculations 
•—Rules for Indiredt Analysis—Weights and Measures—Thermo* 
meters and Barometers—Chemical Physics—Boiling-points, &c.— 
Solubility of Substances, Inorganic and Organic—Specific Gravity : 
methods of obtaining, conversion of hydrometers, strength of solu¬ 
tions by specific gravity—Analysis: gas analysis, water analysis, 
qualitative analysis and readtions, volumetric analysis, manipulation 
•—Mineralogy—Assaying—Alcohol, Beer, Sugar—Miscellaneous tech¬ 
nological matter relating to Potash, Soda, Sulphuric Acid, Chlorine, 
Tar Produdts, Petroleum, Milk, Tallow, Photography, Prices—For¬ 
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AFFINITY AND VALENCY. 

By FRED. D. BROWN. 

Those chemists who were present at the recent meeting 
of the British Association must have been struck with the 
unanimity which prevailed in the Chemical Sedtion with 
regard to that important property of the elements which 
we term valency or atomicity. Professors Williamson, 
Odling, Roscoe, and others, successively declared that it 
was impossible to attribute a constant combining power to 
the atoms, while it was more than once argued that if the 
idea of valency be retained in the science at all, it must 
be understood to refer to a property of the atoms which is 
subjedt to variations of unlimited extent. 

This question has much occupied my attention during 
the present year, and I have gradually come to the con¬ 
clusion that the force of affinity with which an atom tends 
to combine with another is unaltered, or but little altered, 
by such combination: in other words, if a force of attrac¬ 
tion F be exerted between two atoms A and B, this force 
will remain the same whether A be combined with one or 
more atoms, C, D, &c., whether it be combined with a 
second atom A, or whether it lead for the time being an 
independent existence. 

Many arguments in support of this hypothesis have from 
time to time occurred to me. Some of these are contained 
in a paper published in the Odtober number of the Philoso¬ 
phical Magazine, but none, in my opinion, is more cogent 
than that derived from the very existence of chemical re- 
adtions. It is frequently said that the atoms forming the 
molecules of most chemical substances “ have their affinities 
satisfied,” and it is, I think, generally supposed that the 
chemical energy or affinity of the atoms is neutralised, 
such neutralisation being regarded as in some respedts 
similar to that which takes place when a condudlor charged 
with positive eledtricity is brought into contadt with 
another which has received a negative charge. Yet, on 
refledtion, it is evident that if this were the case it would 
not be possible for the molecule in question to exert any 
influence upon another, or, a fortiori, to enter into any 
chemical reaction. This argument will be better under¬ 
stood by applying it to some simple readtion, such, for 
example, as the formation of hydrochloric acid from 
hydrogen and chlorine, which we are accustomed to 
express by the equation— 

H2 + C12=2HC1. 

The molecule H2 is supposed to be made up of two 
atoms of bydtogen united together by the force of chemical 
affinity in precisely the same manner as an atom of hydro¬ 
gen is joined to an atom of chlorine in hydrochloric acid. 
Now, if neutralisation takes place at all between these 
two atoms it must be complete, for they are identical, and 
therefore neither of them can have a surplus of the attrac¬ 
tive force available after the rest has been employed in neu¬ 
tralising that of the other; but if the neutralisation be 
complete, neither atom is in a position to combine with an 
atom of chlorine or to attradt it in any way ; hence the 
readtion cannot take place as long as the atoms of hydro¬ 
gen are united together. That they remain thus united 
when left alone is proved by the fadt that hydrogen gas 
obeys Avogadro’s law. Since the readtion does take place 
we are bound to assume that in the molecule H2 the 
affinity of the hydrogen atoms is not neutralised. 

If we are forced to this conclusion in this particular 
case of hydrogen, we are equally so in the case of most 
other elements, but with compound bodies the argument is 

IQS 
more complicated. Take, for instance, the case of water. 
We wish to show that the atoms of hydrogen and oxygen 
which form its molecule retain their original attradlive 
forces when they are thus combined together. Now we 
can imagine (1) that the attradlive forces are entirely neu¬ 
tralised ; (2) that the hydrogen is only sufficient to neutral¬ 
ise a part of the affinity of the oxygen, leaving the rest 
free to adt upon any other atom ; (3) that the oxygen is 
only sufficient to neutralise a part of the affinity of the 
hydrogen atoms, leaving the rest free to adt upon other 
atoms ; (4) that the affinities are not neutralised at all. 

We have already seen that the first supposition is inad¬ 
missible, since the molecule of water readts upon other 
molecules. As regards the second view, that the attrac¬ 
tive force of the hydrogen alone is entirely neutralised, it 
is discountenanced by the fadt that chlorine adts upon the 
hydrogen of water, forming hydrochloric acid, and setting 
free the oxygen. It is true that this readtion is not one of 
everyday occurrence, but there is no doubt that under 
suitable conditions it really takes place. The third hypo¬ 
thesis, that the attradtion of the oxygen is entirely neu¬ 
tralised, is disproved by numberless readtions in which the 
oxygen is attacked by atoms belonging to other molecules, 
while the hydrogen is liberated. We are, therefore, in this 
case also driven to the only other possible supposition, viz., 
that no neutralisation takes place. 

It would not be difficult to apply the same line of rea¬ 
soning to most other compound bodies, and thus to show 
that in any molecule every atom returns the same affinity or 
power of attraction which it possesses ivlien it is uncombined 
with any other. 

If this statement be true, it follows that as far as the 
force of affinity is concerned an atom may combine with 
any number of other atoms, or, in other words, that its 
valency must be unlimited. The number of atoms which 
can remain sufficiently close to it to be retained within the 
sphere of attradtion is, however, necessarily very limited. 
Thus we may imagine an atom of nitrogen surrounded by 
a considerable number of atoms of hydrogen, each of which 
is moving with great velocity, and some few of these may 
come so close to the nitrogen as to be unable to get away 
again ; but as soon as these hydrogen atoms, which re¬ 
main constantly vibrating in the immediate neighbourhood 
of the nitrogen atom, have reached a certain number it 
wall become impossible for any others to approach suffi¬ 
ciently near to bs retained permanently. We may there¬ 
fore reasonably ascrite the phenomena of valency to the 
conditions of space and motion under which the atoms 
are placed. By so doing, and admitting that the attradlive 
forces exerted by the atoms remain unaltered, we are 
enabled to overcome most of the difficulties connedted with 
the subjedt, and to account to ourselves in a fairly satisfadtory 
manner for the variation of combining power and the ex¬ 
istence of molecular compounds. Thus, with respedl to 
the first point, it is clear that the valency of an atom must 
be dependent not only on the form, size, motion, &c., of 
the atom itself, but also on the same attributes of the 
atoms which tend to combine with it. The valency, there¬ 
fore, might be expedted to differ with the nature of these 
latter bodies. 

With regard to substances such as NH4C1, H2SiFs, 
BaCl2 + 2H20, which many are accustomed to regard as 
molecular compounds, the hypothesis that the affinity of 
the atoms is undiminished by combination renders it im¬ 
possible to draw any distindtion between them and the so- 
called atomic compounds of chemistry. 

Solution of Chlorine in Water.—M. Berthelot.—At 
12° one litre of pure water dissolves at the ordinary pres¬ 
sure 4 grms. of pure chlorine. In concentrated solutions 
of alkaline chlorides, chlorine is less soluble than in water, 
its solubility increasing with the dilution. In presence of 
hydrochloric acid chlorine dissolves more abundantly in 
water.—Bull, de la Soc. Chim. de Paris. 



Formation of Sodium Hydrate from the Sulphate. {coEa.I2^88fws’ 

ON THE FORMATION OF SODIUM HYDRATE 

FROM THE SULPHATE. 

By E. J. BEVAN and C. F. CROSS. 

The problem of the produ&ion of sodium hydrate from 
the sulphate is full of interest, both from its technical and 
theoretical bearings. As a possible method for the more 
economical preparation of alkali on the large scale, it has 
received the attention of several chemists, whose labours, 
however, being directed rather towards the result than the 
causes which determine it, have established little beyond 
the fad; that the limit of conversion is so low as to be a 
veto upon its application as a manufacturing process. 
The objedt of our investigation was to test the accuracy of 

the statements which have been made concerning this 
limit, and to give a precise expression to the influence of 

its several factors. 
Before proceeding to the statement of our results it will 

be necessary to glance briefly at the historical evidence on 
the subject. Of the earlier chemists, Delius, Achard, 
Scheele, Klaproth, and Westrumb, have treated of the 
preparation of alkali by this method. (Lunge’s “ Alkali,” 
ii., 325). In 1840 Anthon showed the partial character of 
the decomposition ; in 1852 it was made the subject of an 
English patent by Claussen, but proved economically a 
failure. In 1865 Hunter introduced the condition of ex¬ 
cessive pressure. He employed solutious of sodium and 
of potassium sulphate of sp. gr. i-i, and excess of lime, 
the pressure to which the solutions were subjected being 
40 to 50 lbs. per square inch in the former and 80 to go lbs. 
in the latter case (J ahresber., 1866, 846). This process 
likewise appears to have failed commercially. Hill inves¬ 
tigated the reaction under various pressures, but the yield 
of hydrate proved in all cases very meagre (Chemical 

News, xxviii., 165). In reference to the reaction under the 
atmospheric pressure with lime and sodium sulphate he 
says—“ In experiments upon this I never succeeded in 
getting 1 per cent of soda in the sulphate as caustic soda.” 
Under a pressure of 3 atm, the decomposition reached 
6 percent, and under 13 atm., continued for several hours; 
13 per cent was converted into hydrate. As, however, it 
is not stated that the solutions were filtered under pressure, 
a precaution adopted by Hunter to obviate reverse decom¬ 
position, these numbers probably do not represent the 
maxima actually obtained. According toTessie du Motay 
(Berl. Ber., v. 741), 75 to 80 per cent of the sodium sulphate 
is causticised in twelve hours by lime, under the joint 
conditions of high, pressure (2 to 20 atm.) and low tempera¬ 
ture (o° to —20°), but we cannot find that these results 
have been realised on the large scale. More recently C. E. 
Davis has investigated the reaction, and kindly commu¬ 
nicated his results to us. They are as follows :— 

Sp. Gr, Duration of 
Pressure. Decomposi¬ 

Solution. Heating. tion p.ct. 

1-03 24 hours Atmospheric i-8 
I'02 12 ,, 5 lbs. per sq. in 2-3 
X'OI 12 „ 5 >> tt tr 3-0 
I'OOS 12 „ 5 >> >> >) 8-o 
I'005 12 „ )» >> )> 17-8 
I'005 12 ,, 75 >> >> >> 23-0 

Still more recently Lunge has instituted experiments 
upon this same problem, and the publication of his results 
(Dingl. Polyt. your., 238, 69) has taken place during the 
course of our investigation. The numbers arrived at are 
comprised in the following table, (A) being the results ob¬ 
tained by boiling under the ordinary atmospheric pressure 
in flasks attached to upright condensers, (B) by heating 
for ten to twelve hours in sealed glass tubes. 

From this it appears that the evidence of previous 
researches is remarkably conflicting. 

As the first step in our investigation it was necessary to 
clear up a few points in connection with the solubilities of 
the reagents. The saturated solution of calcium sulphate ( 

Proportions by Weight. Amount of 
Na3S04 : CaO : : H20. Decomposition. 

(A.) 
* I I 15 6-55 per cent 

I 1*1 30 9'b4 » 
I I *1 90 20-93 „ 
I I 90 19-88 „ 
I I 180 28-82 ,, 

Temperature. Pressure. Proportion. Amount of 
Na3S04 : CaO : HaO. Decompstn. 

(B.) 

130—140° 2—3 atm. I I 6 3'i3 
130- -145 2—3’5 I I 10 II-2 
iSo- -I75 5-8-5 I I 25 31-7 

150 5 A I 50 23-49 
150 5 I 2 50 23-91 

140- -150 4—5 I I'l 10 I3'88 

* See Table III. 

(at 150) is variously stated to contain from l-250th to 
i-500th its weight.* 

The wide discrepancies between the results of the dif¬ 
ferent observers must be accounted for by differences in 
the state of the salt operated upon. We made some ob¬ 
servations on this point, using a preparation precipitated 
by sulphuric acid from a solution of the chloride and well 
washed. The quantity dissolved (anhydrous) at 9° C. we 
found in three instances to be 1 in 493, 1 in 498, and x in 
500 : we also found that the quantity was not increased by 
prolonged contact. In the case of calcium hydrate, on 
the other hand, we found that time is a very important 
faCtor of the result. Thus, in a solution filtered after one 
hour’s contact, we found 1 part CaO in 628 of solution; 
and after twenty-four hours’ contact, 1 part in 575. In 
another instance, 1 in 824, as against 1 in 598, after 
twenty-four hours’ contact. A number of similar deter¬ 
minations established the constancy of this result, but at 
the same time showed the phenomenon to be in other 
respeCls extremely irregular. The solubility in a saturated 
solution of calcium sulphate was found to be the same as 
in pure water, and in the same way to vary with the dura¬ 
tion of contaCt. The most probable explanation of the 
influence of time is that solution is preceded by further 
hydration of the di-hydrate, and that the variations in 
the quantity dissolved in a given time are caused by cor¬ 
responding variations in fineness of division, and other 
conditions affeCting hydration. 

We next determined the influence of caustic soda upon 
the solubility of calcium hydrate, having the a priori ground 
for regarding it as a precipitant, afforded by the absence of 
lime in the commercial preparations of caustic soda. 

We found, in effeCt, that after ten minutes’ contaCt with 
a solution of 2-8 per cent (Na20) not a trace of CaO had 
been taken up. After one hour’s contaCt a small quantity 
had been dissolved, and that practically, therefore, lime is 
insoluble in a 3 per cent solution of caustic soda. Not 
only so, but also that a solution prepared direCtly from 
sodium, with exclusion of carbonic acid, gave a precipitate 
with lime-water. 

We append the results of a series of observations upon 
the solubility of lime in soda solution. + 

* The following statements are given by Storer (“ Die. Sol.”) re- 
spe<5ting the solubility of calcium sulphate 1 part in 450 of boiling 
and 1 in 500 cold saturated solution (Bergmann); 1 in 250 to 300 
(Dumas) ; I in 500 hot or cold (Fourcroix); 1 in 380 cold (Poggiale), 
and a maximum, at 35* C., of 1 in 400, as against minima of x in 500 
at o° C. and the boiling-point. To test the accuracy of this statement 
conjointly with its probable influence on the decomposition under in¬ 
vestigation, we carried out an experiment uniform with Series D, with 
a dilution of 350 c.c., and duration of one week, and obtained at the 
temperature of 350 a decomposition of 25-2 per cent, as against 35 per 
cent at the ordinary temperature. 

t The precipitating adtion of caustic soda upon solutions of lime 
throws some light upon the formation, during the preparation of the 
former by the ordinary method, of a curious compound of the two 
hydrates which is not decomposed by washing, 
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Per cent Eqt. Na2S04 
Per cent CaO dissolved. 

NaaO. in 150 c.c. 
After 3 hours. 

(n\ th\ 
After 24 hours 

1*16 4 grms. I in 8772 1 in 8770 i in 

O
 

O
 

c
 

0*87 3 X 8333 1 8330 I 3400 
0*58 2 I 5000 1 5000 I 3000 
0*23 o*8 „ I 1530 — I 1240 
0*12 °'4 » I 1210 — I 986 
0*06 0*2 ,, I g20 — 1 533 
These numbers afford additional proof of the influence 

of time. 
We now turn our attention to the more special subject 

of our investigation. Confining ourselves throughout to 
the relative weights required by the equation— 

Na2S04+Ca(0H)2 = 2Na0H + CaS04, 

and using uniformly 5 grms. Na2S04and 2 grms. CaO, our 
first experiments were directed towards the question of the 
influence of the partial solubility of the calcium sulphate. 
That this is of first importance follows from the fad that 
general considerations based on the laws of energy give 
us no ground for assigning a limit to the decomposition ; 
and that such a limit occurs in the case of the sulphate, 
but not with the carbonate, phosphate, or silicate of sodium, 
is therefore referable to differences in the solubilities of 
the resulting calcium salts. 

A. Effect of Varying the Solubility of the Calcium Sulphate 
by Addition of Alcohol. (1) Time constant (one 
week). Temperature 130 to 160 C.* 

Vol. of 
Solution. 

Percentage Composition by Vol. Per cent 
—---—- Na2S04 
Water. Alcohol. Decomposed. 

(«) 400 100 — 33'8 
(*) 400 77'5 22*5 54‘8 
(c) 400 33 67 257 
(d) 350 IOO — 35"° 

(«) 3°o 3° 70 44*6 

(/) 300 40 60 21*6 

(l?) 300 100 — 30*0 

(h) 250 64 36 29*1 

(k) 250 IOO — 28*1 

(1) 200 55 45 19*8 

(m) 200 IOO — 263 

(In c,j,h, l, no Ca was present in the filtered solutions j 
in b, e traces were found dissolved.) 

The influence of the addition of alcohol upon the yield 
of alkali is very marked ; that the maximum occurs when 
the percentage of spirit is comparatively low is due to the 
fad that the solubilities of the original reagents are like¬ 
wise affedted.f 

(2) Time constant (4 hours). Temperature 85“'C. Vol¬ 
ume kept constant by means of an upright condenser. 

Volume of Percentage Alcohol Per cent NaaS04 
Solution. by Volume. Decomposed. 

200 45 2Q'2 

200 — 8’5 

* The method employed for determining the quantity of alkali in 
solution was as follows r^The solutions were filtered through dry 
filters, and at the temperature of the experiment. An aliquot portion 
of the filtrate was treated with carbonic acid gas until any carbonate 
precipitated was re-dissolved; the solution was then boiled, filtered, 
and titrated. The error due to reverse decomposition of the calcium 
sulphate by the sodium carbonate we neglefted for the reasons— 
(1) That the amount of the sulphate dissolved was always much less 
than that indicated by its solubility, and even in experiments where 
the quantity formed was insufficient to saturate the volume of water 
it was for the most part precipitated ; (2) that our numbers have a 
relative rather than an absolute value ; and (3) the alternative method 
of throwing out the sulphate by addition of alcohol involved an error 
due to the removal of sodium hydrate by the precipitate. 

t From the following table of the solubility of sodium sulphate in 
dilute alcohol it will be seen that in three of the above experiments 
the original reagents were insoluble in the liquid employed :— 

Sp. Gr. Solution. 
Containing Alcohol 

Per cent. 
Contains saturated 

at 15°. 
roo 0 25*6 
0*976 10 I4‘3 
0*932 20 5'6 
o*939 40 i*3 

B. Effect of Varying the Solubility of the Lime by Addi¬ 
tion of Sugar. Time constant (4 hours). Tempera¬ 
ture (ioo°J and volume constant (boiled in flasks 
attached to upright condensers). 

Vol. of Water. Sugar added. P.ct. Na2S04 decomp. 
350 c.c. 5 grms. 20-0 

35° 00 11*42 

C. Effect of Increasing the Solubility of the Calcium Sul¬ 
phate by Addition of Sodium Chloride. Conditions, 
otherwise, as above. 

P.ct. Na2S04 decomp. 
350 c.c. 5 grms. NaCl. 7-10 

In the above experiments we have arrived at a more 
exadt knowledge of the influence of. the solubilities of the 
reagents, which it is seen are very powerful in affedfing 
the limit of the readtion. 

The next category of conditions affedling the results are 
the duration of the experiment, together with the tempera¬ 
ture and volume of the solution, and those which, to use 
the language of molecular science, affedt the number of 
collisions of the readting molecules. 

D. Effect of Dilution, [a) Time, 7 days; temperature 
13*16° ; the solutions were placed in stoppered bottles 
and agitated from time to time. (/3; Time, 4 hours ; 
solutions boiled in flasks attached to upright con¬ 
densers. 

Volume of Solution. Percentage Na2S04 Decomposed. 
‘(a) (8) 

IOO c.c. 12*0 6-25 
150 24’5 773 
200 26*3 8*51 
250 28*0 97 
300 303 10*1 
350 35'° n*4 
400 33*8 io*8 
450 33'12 — 
500 3x*8 10*3 
600 30*2 9*98 
700 20*1 9*6 
800 20*1 — 

The maximum decomposition took place, in each series’ 
when the volume of the solution reached 350 c.c., i.e.' 
when the molecular ratio Na2S04 : H20 = 1 : 550. 

E. Effect of Time.—(a) vol. constant (350 c.c.) ; boiled 
in flasks attached to upright condensers. (/3) vol. constant 
(250 c.c.); temp. 13° to 16°, solutions placed in stoppered 
bottles and agitated from time to time. 

(<*) m 
  

Time. Na2S04 Decomp. Time. Na2 ;S04 Decomp. 
4 hours 11-42 4 hours 12*9 

20 ,, io*8 40 „ 23’5 
35 » 19*6 7 days (1) 28*0 

96 25*2 7 .» (2) 28*7 

7 days 25’3 J4 !> 28*8 

The attainment of the maximum is therefore a work of 
considerable time, both at the ordinary and boiling tem¬ 
peratures. 

F. Effect of Rest or Motion of the Liquid.—Volume 
constant (350 c.c.); temperature 13° to i63; time 7 days ; 
size and shape of containing vessel constant. 

Yield P.ct. 

(a) 34*8 

(&) 35'° 

(«) 347 

(d) 34'5 

The absence of 

Special Condition of the Experiment. 
Perfedt rest. 

Occasional agitation. 
Constant agitation ; the vessel was 

attached to the fly-wheel of an 
engine in constant motion. IAs in (c), with addition of asbestos 
to secure the maximum distribu¬ 
tion of insoluble substances, 

difference is remarkable. 

* At 35° C., but under otherwise identical conditions, the decompo¬ 
sition reached only 25*2 per cent of the theoretical. 
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G. Effect of Height of Liquid Column.—Volume35oc.c ; 
temperature 130 to 16°; time 7 days ; liquid at rest. 

Height of Column. Decomposition per cent. 
4 inches 34-6 

24 „ 24-3 

The effedt of the remaining limiting condition, viz., the 
decomposition of calcium sulphate by sodium hydrate, has 
also been investigated. In our experiments on this point 
we employed cold solutions of the hydrate, free from 
carbonate, which were placed in contadt with excess ct 
calcium sulphate for a period of twenty-four hours. The 
subjoined table embodies the first series of results : — 

H. 
C.c 

THE HYDROMETALLURGY OF COPPER, 

AND ITS 

THE PRECIOUS METALS* 

T. STERRY HUNT, LL.D., F.R.S., Montreal, Canada. 

SEPARATION FROM 

By 

Vol. of 
Solution. 

150 
150 
150 
150 
150 

NaOH Soln. Eqt. to C.c. NaOH 
taken. Na„S04. recovered. 

I 0'2 0'g8 
2 °'4 2-00 

3 o-6 2-g8 

4 o-8 3'95 
5 i-o 4'95 

(«) 
(b) 
to 
(d) 

to 
The last column gives the result of titrating the filtered 

solution. These numbers were controlled by determina¬ 
tions of Ca and S04 in aliquot portions. From 50 c.c. of (a) 
we obtained 0-0587 CaO and 0-2412 BaS04: these, when 
converted into their equivalents of CaS04, furnish identi¬ 
cal numbers. From 50 c.c. of (e) we obtained 0-0763 CaO 
(eqt.o-i85 CaS04) and 0-3372 BaS04 (eqt, 
and therefore evidence of incipient decomposition. 

Having fixed this point we continued the observations 
with stronger solutions of the hydrate. 

Vol. of 
Solution. 

* (/) 150 

(?) J5o 
W *5° 
(0 150 
{k) 150 

In series (a) 
CaO : SO, in solution. 
(eqt. 

C.c. NaOH Eqt. C.c. NaOH recovered. 

Solution. NaaS04. 
(a) 

5 i grm. 0 gs o-g8 
10 2 ,, i-ig 1-2 

15 3 .. I-74 169 

20 4 .. 2'59 — 

25 5 » 3'3 

C
O

 
O

h 

O
J 

we made determinations of the ratio 

Wet processes for the extraction of copper from its ores 
have of late attracted much attention, especially in Europe, 
where the use of cupriferous iron pyrites as a source of 
sulphur prevails. These processes present an additional 
interest, when, as is often the case, the copper ores to be 
treated contain one or both of the precious metals, since 
the complete separation of these from copper, either in the 
dry or the moist way, is, as is well known, one of the diffi¬ 
cult problems of metallurgy. The principal wet processes 
hitherto in use for the extraction of copper from its ores 
may be included under three classes :— 

I. Those in which the copper in sulphuretted ores is 
rendered soluble in water by calcining them, after a pre¬ 
liminary roasting which lemoves the greater part of their 
sulphur, with a portion of common salt, by which the 
copper is converted into a chloride (Longmaid and 
Henderson) or with sulphate of soda by which sulphate of 
copper is formed (Monnier). Allied to these is the method 
by which a portion of the copper is got as soluble sulphate 
by roasting without addition, a process which is sometimes 

o-iq6 CaS04), 1 modified and rendered more complete by re-roasting the 
lixiviated residues with the addition of a portion of raw 
sulphuretted ore (Bankart). 

II. Those methods in which free chlorhydric or sul¬ 
phuric acid is used to dissolve the copper from oxidised or 
roasted ores, These, while simple and efficient, are too 
costly, except in certain localities where chlorhydric acid 
is a waste product. Related to them is the plan which 
consists in exposing the oxidised and moistened ores to the 
slow adtion of sulphurous acid mixed with air, by which a 
soluble sulphate of copper is formed. It has been pro¬ 
posed to decompose the solutions of sulphate or chloride 

50 c.c. of (/) gave 0-0672 CaO 
0-163 CaS04) and 0-3187 BaS04 (eqt. 0-18 CaS04). 

Here, as before, we observe a slight disturbance of the 
equivalents indicating the commencement of decomposi¬ 
tion. 

50 c.c. of (k) yielded 0-0302 CaO and 0-6405 BaS04. 
Assuming the CaO to be present entirely as sulphate, the 
calculated quantity of Na2S04 present is r6 grms., as 
against 1-7 observed by the alkalimetric test. 

It will be seen from these observations that in none of 
the previous experiments at the ordinary temperature was 
sufficient caustic soda formed to reach the limiting 
strength, and no reverse decomposition could therefore 
have taken place. 

In conclusion we would call attention to the more 
remarkable facts which have come to light in the 
course of our investigations : (r.) That, even employing 
the reagents in the theoretical ratio of single molecules, 
the limit of the decomposition is much higher than the 
numbers previously assigned. (2.) By the addition of 
alcohol, the limit has been raised to 55 percent of the 
theoretical yield. (3.) The most important fadtors of the 
limit are time and the degree of insolubility of the calcium 
sulphate in the menstruum employed ; of lesser influence 
are temperature and the solubilities of the original 
reagents ; and the decomposition is comparatively inde¬ 
pendent of the visible rest or motion of the system. (4.) 
The occurrence of reverse decomposition has been obviated 
by the extent of dilution of our solutions, but is shown to 
be fatal to the economical realisation of the reaction on 
the large scale. 

* It will be seen on reference to our determinations of the solubility 
of lime in solutions of caustic soda, that traces only could be dissolved 
in the experiments of this series, and therefore the loss of alkalimetric 
strength measures the decomposition Which has taken place, without 
sensible error. 

t The solutions were diluted to 250 c.c. before estimating. 

of copper by sulpuretted hydrogen, thus separating the 
copper as sulphide, and using the liberated acid to dissolve 
fresh portions of oxidised copper. It is, however, the 
almost universal practice to throw down the copper from 
its solutions, however obtained, in the metallic state by the 
use of iron, either scrap-iron or iron-sponge, although in 
some instances milk of lime has been used as a precipitant, 
by which oxide of copper is produced. 

III. The method in which a hot solution of ferrous 
chloride, with common salt, is used to chloridise the 
oxidised copper and convert it into a mixture of cupric and 
cuprous chlorides, which latter, though nearly insoluble in 
water, is dissolved by help of the chloride of sodium. 
From this solution the copper is precipitated by metallic 
iron, thereby reproducing the ferrous chloride, and regene¬ 
rating the solvent, an advantage which this process 
possesses over any other which gives the copper in the 
metallic form. This, which is known as the Hunt and 
Douglass method, may, in many cases, be used with advan¬ 
tage for the treatment of low-grade copper ores, and, as 
the neutral solvent does not dissolve either arsenic or 
antimony, enables fine copper to be got diredtly from ores 
holding these impurities.f 

When, however, it is applied to the treatment of copper 
ores containing silver, the use of the bath of ferrous chloride 
and chloride of sodium has, in common with the method 
of roasting with salt, the disadvantage that it converts the 
silver into a chloride which is soluble in a strong solution 

* A paper read before the American Institute of Mining Engineers 
at the Meeting at Staunton, Va., June, 1881. From the Engineering 
and Mining Journal. 

+ The hydrous silicate of copper (chrysocolla) is, like the carbonates 
of copper, completely decomposed by a hot solution of ferrous chloride 
with common salt. An account of the application of this method to 
the treatment of a crysta line hydrous si icate of alumina, magnesia, 
and copper (which is essentially a copper-chlorite, and has been de¬ 
scribed by the writer as a new species under the name of venerite), 
will be found in the Transactions 0/the American Institute of Mining 
Engineers, vol. iv., p. 328. 
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of chloride of sodium and is then with difficulty separated 
from the chlorides of copper. The separation of silver and 
copper when dissolved together in the state of chlorides 
has greatly exercised the ingenuity of metallurgical che¬ 
mists from its impoitance in connection with the treatment 
of Spanish and Portuguese pyrites, now so extensively used 
in Great Britain as a source of sulphur, where their con¬ 
sumption in 1877 amounted to 600,000 tons. These ores 
contain on an average about forty-nine per cent of sulphur 
and two or three per cent of copper, with a little silver, 
equal, according to Claudet, to from twenty to twenty- 
eight grms. to the ton of ore, and traces of gold. The 
residues after calcination still retain three or four per cent 
of sulphur and about four per cent of copper, with sixty 
per cent or more of iron, chiefly as peroxide. This material, 
after having been again calcined for some hours at a low 
heat in a reverberatory with about fifteen per cent of 
common salt (or, as at Oker, in Germany, with crude 
chloride of potassium), gives up to water acidulated with a 
little chlorhydric acid its sulphur as sulphate of soda, and 
its copper and silver as chlorides, together with a con¬ 
siderable excess of common salt, leaving behind a nearly 
pure peroxide of iron with not over two thousandths of 
copper. A minute portion of gold, which was converted 
into aurous chloride during the roasting, is also present in 
the solution.* The lixivium, in an example given by 
Claudet, had a specific gravity of 1 ‘24, and held in a meter- 
cube, besides 144/0 kilogrms. of sulphate of soda, 64^0 of 
chloride of sodium, and 52'8 of copper as protochloride, 
besides small portions of zinc and iron, with a little lead, 
and 44 grms. of silver. The above details of the self- 
roasting process, which have often been published, are here 
repeated, in order to bring more clearly before us the prob¬ 
lem of separating the silver from the copper. 

Various plans have been suggested for extracting from 
such solutions as the above the dissolved silver before 
throwing down the copper by metallic iron. It has been 
proposed to precipitate the silver by finely-divided 
metallic copper, as is done in the Augustin process from 
solutions of chloride of sodium holding only dissolved 
silver-chloride ; but, since metallic copper at once converts 
protochloride into dichloride of copper, it becomes 
necessary, as a preliminary to the precipitation of the silver 
by this means, that the whole of the copper in the solution 
should first be brought into the latter condition. This 
may be effected by treating the hot solution with sulphur¬ 
ous acid, or by filtering it at a temperature near the boiling- 
point through a layer of coarsely-ground copper matte, or 
of vitreous or purple copper ore, from which, as I have 
found, a second equivalent of copper is taken up. From 
solutions holding the whole of the copper of dichloride, the 
silver may be readily thrown down in the metallic state by 
filtering them through a layer of finely-divided metallic 
copper; but, inasmuch as the dicbloride requires to hold 
it in solution a great volume of hot concentrated brine,f 
this method of separating silver from solutions containing 
a considerable amount of copper is not in all cases 
practicable. 

Among the plans which have been proposed for the 
separation of the silver from these saline solutions are 

* Plattner, as is well known, showed that gold, like silver, is chlor- 
idised when pyritous ores containing it are roasted at a low red heat 
with commou salt ; an aurous chloride being apparently found, which, 
in the presence of chloride of sodium, has a considerable degree of 
stability, though it is decomposed at higher temperatures. This 
chloride of gold is insoluble in water, and unlike chloride of silver, is 
not decomposed by mercury. It is but slightly soluble in brine, though 
readily dissolved by a solution of hyposulphite of soda or lime. A 
process proposed by Kiss for the simultaneous extraction of silver and 
gold from pyritrus ores is based on these reactions. 

t 100 c.c. of a solution holding i5’o grms. of chloride of sodium, dis¬ 
solve at go0 C., io'o grms.; at 40' , 60; and at 14°, 3'5 grms. of 
cuprous chloride; while 100 c.c. of a soiution holding 5-0 grms. of 
chloride of sodium, dissolve at go° , 2'6 grms., and at 50°, 14 grms. of 
cuprous chloride. This substance, contrary to the received statements, 
is not quite insoluble in water. When the cuprous chloride is boiled 
with distilled water, an amount equal to about i’35 grms. to a line 
passes into a solution, and is in part thrown down on cooling in a 
white crystalline form ; the solution, at 140 C., still retaining about o'go 
grms. to the litre. The above numbers are only approximations. 

*99 
those based on fractional precipitation. This is effected 
as at Oker, by the use of sulphide of sodium ; or better, by 
diluted sulphuretted hydrogen gas, as got by the aCtion of 
air mixed with carbonic acid on the waste calcium-sulphide 
from Leblanc’s soda-process. In the latter case, the whole 
of the silver is, according to Gibbs, carried down with the 
first six per cent of the copper. Snelus blows finely 
divided metallic iron into the solution, and finds the first 
twenty per cent of copper thus precipitated holds four- 
fifths of the silver. For the extraction of the silver from 
the mixed sulphides, it suffices to convert the silver into a 
sulphate, as in the Ziervogel process. For the separation 
of silver from precipitated copper, J. A. Phillips, by a pro¬ 
cess patented in 1877, makes the material into a paste with 
water and a mixture of common salt and carbonate of soda; 
and, after calcination in a reverberatory, gets the silver in 
the form of chloride, which is dissolved out by brine from 
the oxidised copper. 

The solvent power of solutions of chloride of sodium for 
chloride of silver is diminished by dilution, and upon this 
faCt, apparently, is based a process for the separation of 
silver, patented in 1877 in Great Britain by Jardine and 
Chadwick, which consists in diluting the strong lixivium 
from the salt-roasted ore to about sp. gr. i‘io—ri2, 
and adding thereto, in the form of a dilute-solution, about 
half a pound of acetate of lead to the ton of liquid. The 
precipitate, which after a time separates, consisting, in 
large part, of sulphate of lead, carries with it a portion of 
chloride of silver, and, it is said, a trace of gold. 

The most elegant method for the separation of silve1' 
from these mixed solutions is, however, that patented by 
Claudet, and extensively applied in Great Britain. It de¬ 
pends on the almost complete insolubility of iodide of 
silver in solutions of chloride of sodium, and consists in 
adding to the lixivium, in which the proportion of dissolved 
silver has previously been determined, a dilute solution of 
a soluble iodide just sufficient in amount to convert the 
whole of the silver into iodide of silver. The precipitate, 
which separates after forty-eight hours of repose, is washed 
with dilute chlorhydric acid, to remove adherent copper- 
salts, and then consists chiefly of a mixture of sulphate of 
lead with iodide of silver, which is reduced by metallic 
zinc, the iodine being thus recovered for further use. 
Treated in this manner, the calcined Spanish ores yield to 
the ton 20 grms. of silver containing i-3 per cent of gold, 
amounting, according to Lunge, to about two-thirds the 
entire amount of precious metals contained in the ore. 
The presence of dichloride of copper in the solution inter¬ 
feres, by the production of a cuprous iodide, with the 
separation of the silver as iodide; and hence the calcina¬ 
tion of the ores with salt must be so conducted as to give 
the copper in the condition of protochloride.* 

The extraction of copper from its ores by roasting with 
salt is limited to pyritous ores poor in copper, which yield, 
by their previous calcination, a large proportion of peroxide 
of iron ; the presence of this being necessary to the effec¬ 
tual chloridising of the copper in the furnace. When 
applied to richer ores, this method fails to render the whole 
of the copper soluble, for reasons which are made apparent 
by the investigations of Mr. Thomas Macfarlane, described 
by him in 1865. He found that while copper ores, such as 
chalcopyrite and bornite, when calcined with salt; either 
alone or with an admixture of pulverised quartz, yield but 
a small portion of their copper in the form of soluble chlor¬ 
ide, such a mixture of ore and salt, with twice its weight 
of peroxide of iron, and a little pyrites to furnish additional 
sulphur, if calcined at a low temperature, and without 
stirring, gave up nearly all its copper to water as a soluble 
chloride. It was made evident, from these and other ex¬ 
periments described by Macfarlane, that the mass of heated 
peroxide of iron, in the presence of air, favours the conver¬ 
sion of the sulphur into a sulphate, through which the 

* For an excellent account of wet processes for the extraction of 
copper see Friedr. Bode in Dinghy's Polytechnisches Journal for 
January-March, 1877, vol. ccxxxi., pp. 254, 357, 428 
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decomposition of the common salt and the chloridising of 
the copper are effected.* 

These conditions are most fully realised when a material 
like the calcined residue of Spanish pyrites, containing in 
ioo parts about 4 parts each of copper and sulphur, and 
80 parts or more of peroxide of iron,-is calcined with a 
sufficient amount of common salt, in which case, as we 
have seen, the chloridising of copper is nearly complete. 
Ignorance of .these conditions has more than once led to 
failure in attempts to apply this process of copper-extrac¬ 
tion. 

Unlike the method of chloridising by roasting with salt, 
that depending on the use of a solution of ferrous chloride 
with salt is a general one, applicable to all naturally or 
artificially oxidised copper ores, which maybe readily and 
cheaply chloridised by its aid.f When applied to copper 
ores containing silver, however, this shares with the salt- 
roasting process the disadvantage that the silver is at the 
same time chloridised, and if not present in too large an 
amount, is dissolved, while the dichloride of copper formed 
by the readtion between the oxide of copper and the 
ferrous chloride precludes the use of Claudet’s method of 
precipitating the dissolved silver by a soluble iodide. 

There is a large class of copper-bearing ores and 
furnace-produdts containing, besides silver, and in some 
cases gold, portions of antimony and arsenic, often accom¬ 
panied by lead, the treatment of which, either by the wet 
or the dry way, offers many difficulties. A simple and 
economical general method, which will effect a complete 
separation of copper from silver and gold on the one hand, 
and from arsenic, antimony, and lead on the other, has 
hitherto been a desideratum in metallurgy'. From the 
want of such a process, considerable quantities of refined 
copper extracted from Western ores and mattes, and 
carrying from 40 to 50 ounces of silver per ton, have of 
late years been sold in our markets. 

With my friend, Mr. James Douglas, Jr., of Phoenix- 
ville, Pa., I have devoted much time to the metallurgical 
problem thus presented, and as the result of our joint 
labours have now to bring before the Institute of Mining 
Engineers a novel wet process for the extraction of copper 
from its ores, which will, I think, be found to meet the 
required conditions. The new method is based upon the 
reaction described by Wohler between sulphurous acid and 
a solution of protochloride of copper, which gives rise to 
insoluble dichloride with the elimination of one-half the 
chlorine in the form of chlorhydric acid, and the 
simultaneous formation of sulphuric acid, as simply ex¬ 
pressed in the old notation by the formula— 

2CuCl + S0 + H0 = Cu3Cl +HC1 +S03. 

The resulting acid solution, when brought in contact 
with cupric oxide, will take up as much copper as it 
originally held, which may, in its turn, be thrown down 
by sulphurous acid. In this way, the solution of copper 
from an oxidised ore, and its precipitation as dichloride, 
maybe repeated indefinitely, provided chlorine be supplied 
each time by the addition of a sufficient amount of some 
soluble chloride. 

The reaction between sulphurous acid and a solution of 
protochloride of copper goes on slowly at ordinary tem¬ 
peratures, but is very rapid between 8o° and 90° C. Solu¬ 
tions of sulphate of copper mixed with an equivalent of 
chloride of sodium, and holding 8-o per cent of copper, 
after being treated at go° C. with an excess of sulphurous 
acid gas, retain less i'o per cent of dissolved copper; 
while in the presence of an excess of sulphate of copper 
and sulphurous acid the precipitation of the chlorine from 
chloride of sodium is nearly complete ; sulphate of soda 
and sulphuric acid remaining in solution in accordance 
with the equation— 

2Cu0,vS03 + NaCl + S02=Cu2Cl + Na,S03 + 2S03 

* Canadian Naturalist, Second Series, vol. ii., pp. 219, 231, and 
vol. iii, p. 457. 

t A process of copper-extraftion, based on this principle, is the 
subjeft of United States letters-patent, granted to T. Sterry Hunt and 
James Douglas, Jr., February gth, 1869. 

The sulphurous acid gas for effedting this readtion on a 
large scale is readily got in sufficient purity from the 
burning of iron pyrites in the ordinary kilns used by the 
makers of sulphuric acid, care being taken that an excess 
of air be avoided. A Knowles pump, construdled for the 
purpose, has proved an efficient means of injedting the 
heated gas into the liquid. By this readlion, we have 
found it easy', in repeated trials with a small experimental 
plant, to throw down in three hours’ time 125 pounds of 
copper from an 8 per cent solution, the liquid still retain¬ 
ing about 1 per cent of copper dissolved. 

The acid liquors, when the readlion with sulphurous 
acid is complete, have exchanged their bright blue colour 
for a pale green, and now contain in solution an excess of 
sulphurous acffi, which must be got rid of before using 
them to dissolve a fresh portion of copper. This may be 
efftdled by keeping back a small portion of the chloridised 
copper solution, and, after the adtion of the gas is com¬ 
plete, as may be known by the changed colour and the 
sulphurous odour of the liquid, adding the reserved por¬ 
tion thereto, by which means the excess of sulphurous 
acid will be oxidised. The chief part of the dichloride of 
copper separates during the passage of the gas, but a 
further portion is deposited on the cooling of the solution. 

The excess of sulphurous acid may also be got rid of 
by blowing a current of hot air through the liquid after it 
has been withdrawn from the precipitated dichloride, and 
best while the process of saturating it with oxide of copper 
is going on. This, when got by the calcination of sul¬ 
phuretted ores, contains more or less suboxide of copper,* 
which, with chlorhydric acid, forms a portion of cuprous 
chloride, and the separation of this, under these circum¬ 
stances, may be prevented by the adtion of atmospheric 
oxygen. 

Cuprous chloride is quickly transformed into cupric 
oxychloride by atmospheric oxygen, and, when dissolved 
or suspended in an acid liquid, is by this means readily 
converted into a cupric salt, which may be again reduced 
to cuprous chloride by the adtion of sulphurous acid. In 
this way, like the nitric oxide in the leaden chamber, 
the cuprous chloride adts a medium through which sul¬ 
phurous acid and oxygen are made to combine and to 
form sulphuric acid. The two readtions of oxidation and 
redudtion just described may go on alternately or simulta¬ 
neously in the liquid, and thus it happens that when an 
excess of air enters the pyrites-kiln, so that considerable 
free oxygen passes with the sulphurous acid into the 
copper solution, the dichloride is either separated slowly 
or not at all, while at the same time much sulphuric acid 
is formed. By taking advantage of these readtions between 
oxygen, sulphurous acid, and chloride of copper, we may 
at will increase the solvent power of our acid bath. 

In applying this new process of copper extradtion to a 
roasted sulphuretted ore or matte, which we will suppose 
to contain a portion of silver, we begin by dissolving 
therefrom by water the sulphate, which, with proper care 
in roasting, should contain not less than one-third of the 
copper of the ore ; taking care to add to the water enough 
of some soluble chloride to chloridise and render insoluble 
any sulphate of silver which may be present. From the 
clear lixivium thus obtained, after adding the requisite 
amount of chloride of sodium, the copper is precipitated, 
as already described, by the adtion of sulphurous acid gas. 
The resulting acid liquid, freed from the excess of sul¬ 
phurous acid by the addition of a reserved portion of the 
original solution containing copper chloride, and still re¬ 
taining more or less copper, is now used to dissolve the 
oxide of copper from a portion of the lixiviated ore ; the 
process being aided by heat, and, if the formation of di¬ 
chloride of copper is to be feared, by the injedtion of a 
current of air, which may be made the means of heating 

* I have found calcined sulphuretted copper ores to contain, in 
addition to soluble cupric sulphate and insoluble oxides of copper, a 
small portion of a cuprous compound, which, though insoluble in 
water, is dissolved by a hot and strong solution of common salt, and 
is probably a cuprous sulphate or sulphite. 
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and agitating the mixture. If the ore contains silver, 
either in the form of metal or unoxidised sulphide, we 
have in the chloride of copper which is formed the best 
agent for bringing it to the condition of chloride of silver. 
This will be found in the residue after the extradition of 
the copper, together with any gold which may be present, 
lead as sulphate, oxides of antimony and iron, and earthy 
matters. Cobalt, nickel, and zinc, if present, will, how¬ 
ever, be dissolved, and, not being precipitated by sul¬ 
phurous acid, will, by successive operations, accumulate 
in the solution, and may afterward be extradited.* From 
the residues thus deprived of copper we have found the 
silver to be readily dissolved by brine,f after which, if 
gold be present, it may be removed by chlorination, or the 
two precious metals may be extradted together from the 
residues by amalgamation. When, as in the case of cer¬ 
tain mattes from Utah, for example, the residues contain 
a large amount of lead as sulphate, this may be recovered 
by smelting, and a base bullion got containing the precious 
metals. The same result may also be attained by smelting 
the residues with an admixture of a lead ore. 

Chloride of silver is soluble to some extent in solution 
of cupric chloride, and is then in part carried down with 
the cuprous chloride in the precipitation of the latter. 
The formation of cupric chloride may be avoided by adding 
to the solution of sulphate of copper little more than the 
amount of chloride of sodium necessary for the conversion 
of the copper into dichloride. In this case, as we have 
seen, the acid liquid after precipitation by sulphurous acid 
will contain chiefly sulphuric acid, though still holding 
sufficient cupiic chloiide to effeft the cbloridising of any 
silver which may be present in the ore. 

The dichloride of copper, as obtained by precipitation, 
is a white, coarsely crystalline powder, having a specific 
gravity of 3 '376 (Playfair and Joule), and, as we have seen 
(second note, column 1, p. 199) is nearly insoluble in cold 
water. After being washed from the acid liquid, it may 
be readily reduced by placing metallic iron in the moist 
dichloride, which should be covered with water to exclude 
the air. The a&ion spreads rapidly through the precipi¬ 
tate, so that a single mass of iron will, in a few hours, 
change a consideiable volume of dichloride around it into 
pure spongy metallic copper. The reduction of copper 
from solutions obtained in those wet processes where the 
copper exists as protochloride, often accompanied by salts 
of iron, entails a considerable loss of metallic iron, and 
gives a copper which is impure from the presence of basic 
iron salts. The reduction of the solid dichloride, however, 
presents none of these disadvantages. Forty-five parts of 
iron suffice to reduce 100 parts of copper; the precise 
ratio being as 28m : 63"4. The ferrous chloride which re¬ 
mains in solution may with advantage be used instead 
of chloride of sodium for chloridising subsequent solutions 
of sulphate of copper, ferrous sulphate being formed, 
which, as it accumulates, may be separated by crystal¬ 
lisation from the acid liquid. The ferrous dichloride 
required to chloridise 20 parts of copper would equal 
about 61 parts of hydrated ferrous sulphate. 

Another mode of treating the dichloride, which may in 
some cases be resorted to, consists in decomposing it, best 
at a boiling-heat, with a slight excess of milk of lime. 
The dichloride is by this means converted into a dense 
orange-red suboxide of copper, which, after being washed 
from chloride of calcium, in a filter-press or otherwise, 
and dried, may be readily reduced to metallic copper in a 
reverberatory furnace. For this reaction 28 parts of pure 
quicklime are required for 63-4 parts of copper, and the 
resulting chloride of calcium may be used instead of 
chloride of sodium or chloride of iron for chloridising so- ; 
lutions of sulphate of copper. In this case there will be 
formed an insoluble sulphate of lime or gypsum, while the 
free sulphuric acid of the solution is replaced by chlor- 

* For otnervations on the association of nickel and cobalt with 
certain copper ores, see Appendix I. 

t For notes on the solubility of chloride of silver in solutions of 
common salt and other chlorides, see Appendix II. 

hydric acid. The use of the chloride of calcium would, 
however, require an additional operation, since, to avoi 
the presence of the precipitated gypsum either with the 
dichloride or the undissolved residue of the copper ore, it 
would be necessary to add the chloride of calcium to the 
clear copper solution, and, after allowing time for the 
gypsum to subside, to transfer the liquid to the vats in 
which the copper is to be precipitated by sulphurous acid. 
There may, however, be localities in which the cost both 
of metallic iron and of common salt is such as to render 
advantageous the decomposition of the dichloride of cop¬ 
per by lime, provided there is no silver to be extradted. 

We have heretofore considered only the case in which 
the acid liquor got by precipitating the copper from neu¬ 
tral solutions in the form of dichloride is used to dissolve 
successive portions of oxide of copper alone. This can 
be done in the case of pure ores free from other strongly 
basic oxides, if without loss, yet without any gain of acid 
save what comes incidentally from the portion of sulphuric 
anhydride which is given off in the calcination of pyrites, 
or from the readtion between sulphurous acid and oxygen 
in the presence of chloride of copper, as already explained. 
If, however, as is more often the case, we are treating ar¬ 
tificially oxidised sulphuretted ores or mattes, which yield 
by roasting a mixture v>f oxide and sulphate of copper, it 
will be apparent that by the repeated use of the present 
process there must result a constantly augmenting pro¬ 
portion of free acid in the liquid. 

This may be made clearer by examples. Let us sup¬ 
pose a solution holding in a cubic foot (equal 1000 ounces 
of water) 63'4 ounces or two equivalents of copper in the 
form of sulphate. To convert this into protochloride 
would require two equivalents, or 117 ounces of chloride 
of sodium ; but for the production of the dichloride, as we 
have seen, one equivalent, or a little more, will suffice, or, 
in place thereof, a corresponding amount of ferrous or 
calcic chloride. When, by the adtion of sulphurous acid, 
the whole of the copper is reduced to the cuprous condi¬ 
tion, and in a great part thrown down as dichloride, the 
previously neutral solution will contain two equivalents or 
98 ounces of sulphuric acid* (oil of vitriol), which, if a 
larger amount of chloride had been added, would be in 
part replaced by chlorhydric acid. These two equivalents 
of acid are capable of taking up two equivalents, or 
79'4 ounces, of oxide of copper, after which the solution 
will contain, as at first, 63-4 ounces of copper. If, how¬ 
ever, we add to this acid solution, instead of simple oxide 
of copper, a calcined ore or matte in which one-third of 
the copper is present as soluble sulphate, and two-thirds 
as oxide, it is clear that when the acid is saturated we 
shall have in the liquid, besides the 63-4 ounces of copper 
from the oxide, one-half as much more, or 31*7 ounces of 
copper which were already present as sulphate in the 
roasted ore; making in all three equivalents, or g5-i ounces, 
of dissolved copper, which are, in their turn, to be con¬ 
verted into dichloride. Now, as the amount of acid set 
free in this readtion is equal to that originally combined 
with the copper, it follows that the liquid after the preci¬ 
pitation of the dichloride will contain three equivalents of 
acid, instead of two as before. If to this we add, a second 
time, enough of the mixture of two-thirds oxide and one- 
third sulphate of copper to neutralise these three equiva¬ 
lents, we shall have four and a half equivalents of dissolved 
copper, from which, by a third repetition of the process of 
precipitation by sulphurous acid, four and a half equiva¬ 
lents of sulphuric acid would be set free ; so that in place of 
98 ounces we should have 220J ounces in the solution,— 
an amount which a fourth repetition of the process of 
saturation and precipitation would raise to six and three- 
quarter equivalents, or 330 ounces of oil of vitriol. 

* While we recognise the dyad nature of copper, oxygen, and sul¬ 
phur, and the bibasicity of sulphuric acid, it is simpler and more 
convenient for the calculations of the manufacturing chemist and the 
metallurgist to use, as we have done in the present paper, the older 
notation, and to speak of 317 parts of copper, 8 parts of oxygen, 
40 parts of sulphuric oxide, 49 parts of oil of vitriol, 36’5 parts of 
chlorhydric acid, and 58'5 parts of chloride of sodium as equivalents. 
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If, instead of a mixture containing one-third of its cop¬ 
per as sulphate, we have one in which only one-fourth is 
sulphate and three-fourths are oxide, we should get, by 
saturating with this a solution containing two equivalents 
of acid, and subsequent precipitation with sulphurous 
acid, a liquid holding 2-66 equivalents of free acid, which 
by a third repetition of the process would yield 3*55, and 
by a fourth 473, equivalents of free acid, in place of the 
two equivalents which were present after the first precipi¬ 
tation. 

The above calculations are founded on the supposition 
that the roasted ore or matte contains, besides the oxide 
of copper, no base that would be attacked by dilute acids. 
In fadt, however, oxides of lead, zinc, and, more rarely, 
nickel and cobalt, may accompany the copper oxide, and 
give rise the first to an insoluble and the others to soluble 
sulphates, consuming more or less acid. Ores containing 
more or less carbonate of lime (often with carbonate of 
magnesia) are also of frequent occurrence, and here is seen 
a great advantage which this mode of copper extraction 
possesses over all the other wet processes ; for since lime 
and magnesia, and their carbonates, not only neutralise 
free acids, but throw down copper from its solutions, the 
treatment, by these processes, of ores containing any 
considerable proportion of calcareous matter, is impracti¬ 
cable. With the process here proposed, which generates 
an abundance of free acid, the extraction of copper from 
ores which do not contain an excessive amount of calca¬ 
reous matter presents no difficulty except such as arises 
from the mechanical obstacle created by the formation of 
gypsum in the solutions. The accumulation of acid in 
the bath is, indeed, so rapid in many cases that it will be¬ 
come unnecessarily strong, and may be diluted with water ; 
while that portion not needed, after being deprived of the 
last portions of copper by the action of metallic iron, may 
be rejected unless it retains in solution other metals of 
value. 

It will be seen, from the foregoing description, that the 
new process here described resembles those which, at the 
beginning of this paper, we have placed in Class If., inas¬ 
much as the oxidised copper is separated from foreign 
metals by dissolving it in sulphuric and chlorhydric acids, 
with the difference, however, that the acids for this pur¬ 
pose are generated in the process itself, by the aCtion of 
sulphurous acid, while the copper is separated from its 
solutions in the form of dichloride ; the reduction of which 
to pure copper is readily effected by the consumption of a 
minimum amount of metallic iron. At the same time, 
any silver or gold which may be present in the ore is left 
undissolved, and in the best condition for subsequent ex¬ 
traction by well-known methods, while the saving of cobalt 
and nickel, of lead, or of antimony, should these be pre¬ 
sent in quantities of economic importance, may be subse¬ 
quently effected by very simple processes. 

The apparatus for this new general method of copper 
extraction is simple and inexpensive. The chlorine re 
quired in the precipitation of the copper being recovered 
for further use, the only reagent consumed, except the 
sulphurous acid,—which is a waste product from the 
roasting of sulphurous ores,—is an amount of iron which 
is equal to less than one-half the weight of ihe copper, 
and may be recovered in the form of sulphate of iron, or, 
instead thereof, the same quantity of caustic lime.* 

Appendix I. 

The presence of small portions of cobalt and nickel in 
cupriferous pyrites is not uncommon, and mixed earthy 
oxides of copper, nickel, and cobalt have been found in 
considerable quantities in Missouri. A greenish, translu¬ 
cent, amorphous mineral, with black stains, resembling 
chrysocolla in appearance, from some place in Western 
Nevada, where it was said to have been abundant, and to 
have been mined for the manufacture of sulphate of cop¬ 

* United States Letters Patent, No. 227,902, for this method of 
copper extraction, were granted to Thomas Sterry Hunt and James 
Pouglas, jun , May 25th, 1880. 

per, was brought to me in 1876, and found to contain 
considerable quantities of both cobalt and nickel. One of 
two closely agreeing analyses by my former pupil, Mr. 
Hardman, made at the Massachusetts Institute of Tech¬ 
nology in 1877, gave for this mineral as follows:—Oxide 
of copper, 963 ; oxide of nickel, 3-23 ; oxide of cobalt, 
3'88 ; peroxide of iron, 3-08 ; peroxide of manganese, 2-40 ; 
lime, 1-04; magnesia, o'io ; alumina, 13-01 ; silica, 42-97; 
water, 1838 = 9772. The cobalt and nickel were sepa¬ 
rated by Rose’s method. Another analysis, in which these 
metals were separated by the method of Fischer, with 
nitrite of potassium, gave of oxide of cobalt, 4*11. Such 
an ore, if abundant, would be a valuable source of both 
nickel and cobalt. 

This aluminous mineral, like chrysocolla (see second note, 
col. 2, p. 198), is attacked by a solution of ferrous chloride 
and common salt, by which the oxides of cobalt and 
nickel are indiredtly dissolved ; since, although they have 
not the power of decomposing ferrous chloride, they de¬ 
compose the cupric chloride which is formed by its reaction 
with cuprous oxide. 

Appendix II. 

As regards the solubility of chloride of silver in solu¬ 
tions of chloride of sodium, Vogel found that 1 litre of a 
saturated solution, at ordinary temperatures, held dis¬ 
solved 0750 grm. of chloride of silver, while, according 
to Hahn, a litre at 19-6° C. holds 1-269 grms. Becquerel 
found at ordinary temperatures for a similar solution 
o'8oo grm. to the litre : 100 parts of water, saturated at 
ioo° C., holds 26 61 parts, and at 15-6° C. 26-34 parts, of 
chloride of sodium, the densities of the solutions being 
respedively 1206 93 and 1204-03. Hence 1 litre o a sa¬ 
turated solution at 15-6° holds 316 grms. of common salt, 
1000 parts of which solution under these conditions dis¬ 
solve, according to Hahn, at 15-6° C., 3-0 parts of chloride 
of silver ; while, according to the observations of Vogel 
and of Becquerel, at “ ordinary - temperatures,” not de¬ 
fined, 1000 parts in saturated solution dissolve respedively 
4 parts and 2-53 parts of chloride of silver. The latter 
figure approximates to that given by Pelouze and Fremy, 
according to whom 1000 parts of salt at 18° C. hold dis¬ 
solved 2-40 parts of Chloride of silver. The solvent power, 
according to these chemists, varies greatly with the tem¬ 
perature, the amount dissolved being equal to 170 parts at 
10" C., and not less than 6-8o at ioo° C., while at 0° C. 
but traces of chloride of silver are dissolved. Differences 
of temperature may suffice to explain the discrepancies 
between the results of Vogel, Hahn, and Becquerel, but 
not those of Pelouze and Fremy at iS o0 C., a temperature 
above that mentioned by Hahn. It is possible that these 
chemists may not have employed solutions saturated with 
chloride of sodium, to which the observations of the others 
refer. Fresenius, speaking of the solubility' of chloride of 
silver in hot concentrated solutions of the chlorides of so¬ 
dium, potassium, ammonium, calcium, zinc, &c., says :— 
“ On sufficient dilution with cold water, the dissolved por¬ 
tion separates so completely that the filtrate is not coloured 
by sulphuretted hydrogen.* 

As to the solubility of chloride of silver in some other 
chlorides, Hahn found that a litre holding 30 70 per cent 
of ferrous chloride, and having a specific gravity of 1-419 
dissolves, at 20° C., 2-385 grms. of chloride of silver ; while 
a solution holding 44-48 per cent of cupric chloride, and 
having a specific gravity of 1-5723, dissolves at 30° C., for 
1 litre, 0-836 grm. of chloride of silver. For further ob¬ 
servations on the solubility of chloride of silver in other 
chlorides, see Percy, Metallurgy of Silver and Gold, Pt. I., 
p. 58, and also Hahn, Transactions American Institute 
Mining Engineers, vol. ii., p. 99. 

On Caryophylline.—E. Hjelt.—Caryophylline has the 
formula C4qH6404. Its isomerism with camphor appears 
accidental.—Bericlite der Deutschen. 

* Fresenius," Quantitative Analysis,” Amer. Ed., 18:9, p. 124. 
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(68.) Analysis of Wulfenite from Ruby Hill, Eureka Co., 
Nevada. By C. L. Allen, of Charleston, South 
Carolina, 

Among a number of specimens of crystallised wulfenite 
sent me from the above locality in Nevada there were 
some which there was reason to suppose might contain 
calcium molybdate in considerable proportion. An ana¬ 

lysis of the mineral was made by Mr. Allen in order to 
determine this point. The material, formerly found in 
quite large quantity, is well crystallised, of a bright orange- 
yellow colour, and of sp. gr. = 6701. The molybdenum 
was precipitated from a solution of ammonium sulpho- 
molybdate, and a definite portion of the precipitate reduced 
to disulphide by cautious ignition in hydrogen. The 
results of the analysis were— 

MoOa .39‘33 
PbO . 61-i 1 
CaO . 1'04 
Fe203   078 

10186 

Not very accurate work, but sufficient to show that 
there is no large amount of calcium present, and that the 
mineral from this locality—of which I believe no analysis 
has hitherto been published—has no marked peculiarity of 
composition. 

(6g.) On the Possibility of Artificially Preparing Amor¬ 
phous Elementary Carbon Free Jrom the Gaseous 
Elements, Hydrogen, Oxygen, and Nitrogen. By 
Samuel Porcher, of Hanover Court-House, 
Virginia. 

It is well known that black amorphous carbon prepared 
from any form of organic matter as a residue from destruc¬ 
tive distillation or imperfedt combustion retains obstinately 
small quantities of hydrogen, oxygen, and (if nitrogenous 
matter be used) nitrogen, which cannot be driven off by 
exposure to any attainable temperature. It is an interest¬ 
ing question whether these gaseous impurities exist in 
chemical union with the carbon or are retained by surface 
attraction only, such surface condensation undoubtedly 
occurring to a large extent on exposure to the atmosphere, 
though much, if not all, of the gaseous matter so condensed 
may be driven off again by heat. With a view to obtain 
some light on this question it was proposed that carbon 
shonld be prepared from materials altogether free from 
the elements in question, that its weight should be deter¬ 
mined ; it should then be exposed to the atmosphere, 
heated again, and the produdt after cooling examined as 
to the presence of any of the three other elements named, 
hydrogen if found being of course attributable to vapour 
of water. These experiments were undertaken by Mr. 
Porcher, and some progress made with them, when they 
were unfortunately interrupted by his serious illness, 
which prevented their completion before the end of the 
College year. The following partial results, however, 
may be worth recording. 

The carbon was prepared by passing the vapour of car¬ 
bon tetrachloride over metallic sodium, very carefully 
freed from any traces of naphtha, in a hard glass tube, 
taking care to expel all air before heating the metal. To 
protedt the glass, a layer of pure, well-burned lime was 
placed on the lower side of the tube, and on this, well 
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pressed down, the sodium rested. In spite, however, of 
this precaution, the energy of the reaction caused the vola¬ 
tilisation of some of the metal, and the upper part of the 
glass was attacked, introducing silicon into the produdt. 
To avoid this, the lime was in the later experiments placed 
in a loose inner tube of copper-foil. Platinum was tried, 
but was itself extensively attacked. Some of the carbon 
left could be mechanically detached from the upper face 
of the lime, but up to the time when the experiments were 
broken off none had been diredtly obtained free from cal¬ 
cium and copper, which had to be removed by prolonged 
treatment with nitric and hydrochloric acids and washing 
with water. The amount of ash left from the combustion 
of the produdts first obtained was quite large, but finally a 
specimen was obtained which was almost perfedtly free 
from fixed impurities. 

After being heated to a temperature not much below 
that at which it would have begun to burn, and then 
burned in a little platinum boat in a stream of very care¬ 
fully purified and well dried oxygen, the produdts of com¬ 
bustion colledted as in ordinary organic analysis, one 
specimen gave absolutely no water, thus indicating the 
absence of either condensed aqueous vapour or combined 
hydrogen, while a minute loss on the weight of the original 
material was probably attributable to the carbon not being 
completely burned, traces being retained in the ash, 
which was in this case present in considerable amount. 

(70.) On the Absorption of Chlorine by Arsenious 
Chloride, and the Amount Retained at Various 
Temperatures. By B. E. Sloan, of Charleston, 
South Carolina. 

Notwithstanding the failure which has hitherto attended 
all attempts to produce a pentachloride of arsenic, it 
seemed worth while to examine the effedt of exposing the 
trichloride to gaseous chlorine at low temperatures, ob¬ 
serving to what extent the gas was absorbed, and whether 
any indications could be obtained of true chemical combi¬ 
nation. 

Pure arsenic trichloride was prepared by the diredt adtion 
of chlorine on the metal, and the produdt was carefully 
redtified frcm a second retort, access of atmospheric 
moisture to the receiver being guarded against by a sul¬ 
phuric acid tube, and the surplus chlorine carried off into 
a large jar of slaked lime. This trichloride was now 
placed in a long-necked flask, immersed in a properly pro- 
tedted bath of crushed ice and hydrochloric acid, and 
chlorine gas, well dried and previously cooled, was slowly 
bubbled through for eight hours, maintaining throughout 
a temperature of — 230 C., under ordinary pressure, about 
745 m.m. At the end of this time a sample, about 20 c.c. 
of the liquid was drawn off into another cooled flask 
using a special arrangement of tubes to prevent any 
gaseous chlorine being brought with it, and to obviate 
any general contadt with the atmosphere. The liquid was 
received in a short dry test-tube, supported in a vertical 
position by freezing some water round it in the bottom of 
the flask, while a second test-tube contained a sufficient 
amount of a strong solution of sodium hydrate for the 
complete decomposition of the chloride. This receiving 
flask with its appurtenances, including a stopper, which 
had been accurately weighed beforehand, was now allowed 
to stand for some hours to acquire the temperature of the 
laboratory, was then again weighed, so that the exadt 
amount of the chloride introduced was known ; the mix¬ 
ture of the latter with the soda solution was gradually 
made complete, the mixed solution was diluted to a defi¬ 
nite volume, and in separate portions of this the chlorine 
and arsenic wrere separately determined. The results 
showed 4'447 atoms of chlorine for i-o of arsenic. As a 
lower temperature could hardly have been used without 
risk of simply liquefying the chlorine itself, and as other 
experiments showed that the time employed was much 
more than sufficient to allow of all the gas being taken up 
that would dissolve, it was obvious that a pentachloride 
had not been formed. 

( Practical Chemistry in the University of Virginia. 
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The stability of the liquid formed at — 230 was then ex¬ 
amined by exposing separate samples of it to various 
higher temperatures for considerable lengths of time, and 
analysing the residual products. During the exposure of 
each sample, simple evaporation was guarded against by 
closing the mouth of the little containing flask with a 
stopper through which passed a tube, open at both ends, 
containing solid sodium hydrate, which was washed out of 
the tube afterwards, and chlorine and any arsenic in the 
solution determined. The results obtained as to the 
composition of the liquid were—■ 

Atoms Cl for 
1 at. As. 

After 2 hrs. 30 mins, at — 230 to — 190 C.* .. 4324 
„ 1 hr. ,, —19 - 6 .. 4-292 
„ 10 hrs. „ - 6 +15 .. 4-233 
,, 8 hrs. 30 mins. ,, 15 24 .. 4-080 

The rate of loss of surplus chlorine being slower than 
might have been expeded on the supposition of its existing 
merely in a state of physical solution, and the apparent 
tendency of the above figures to a ratio of 4 atoms chlorine 
for 1 atom of arsenic suggested, the possible existence of 
a compound, As2C]s, in which arsenic would appear as a 
pentad. Another specimen, however, of the liquid pro- 
dud: obtained as above, the first supply having been ex¬ 
hausted, was exposed to a still higher temperature—viz., 
370 C.—and was afterwards found to contain but 3-33 atoms 
of Cl for 1 of As. This specimen was prepared at a much 
higher temperature than the former, the advance of the 
season having made it very difficult to work with freezing 
mixtures for any considerable time, and this fad, coupled 
with the rather abrupt change of composition observed 
between the specimens exposed to 240 and 370 respedively, 
makes it still conceivable, though perhaps not very pro¬ 
bable, that an unstable compound, As2Cl8, may exist. 

(To be continued.) 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ol temperature are Centigrade, unless otherwise 
expressed. 

Cotnf tes Renans Hcbdcmadaires des Seances, de l'Academic 
des Sciences. No. 10, September 5, 1881. 

Carbonated Ferruginous Waters.—J. Ville.—Alka¬ 
line and alkaline earthy bicarbonates do not affed ferru¬ 
ginous waters. Chlorides and sulphates retard in a marked 
manner the decomposition of such water on exposure to the 
air. 

No. 11, September 12, 1881. 

Comparative Qualities of the Waters of the Isere 
and the Durance for the Purposes of Irrigation.—M. 
de Gaspardin.—The author gives a comparative analysis 
of the two waters. The results are of merely local 
interest. 

New7 Process of Working Mines of Sulphur.— 
MM. de la Tour du Breuil.—The authors boil out the 
sulphur from its gangue in a solution of chloride of calcium 
containing 66 per cent of the solid salt and having its 
ebullition-point at 120°. This solution attacks neither the 
sulphur nor the gangue. In this manner the sulphur is 
extraded in a state of great purity, at the cost of 5 francs 
per ton, and without the produdion of any nuisance. 

Radiophony Produced by Lamp-black. —E. Merca. 
dier.—Lamp-black is not merely pre-eminently the thermo 
phonic agent, but it may, like selenium, ad as an eledric' 
photophone. The author referring to the double coil re¬ 

* The temperature was allowed to rise gradually, but was most 0' 
the time at the higher point named. 

ceivers, which he described Comptes Rendus, xcii., p. 789, 
states that, instead of selenising one of their surfaces, it 
may be blackened by exposure to the smoke of an oil lamp, 
taking care not to carbonise the parchment paper, which 
isolates the metallic coils from each other. 

Explanation of a Contrast in Circular Double 
Refradion.— M. Croullebois.—A mathematical paper, not 
susceptible of useful abstradion. 

Magnetic Metals.—M. Gaiffe.—Cobalt is much more 
strongly magnetic than nickel. 

Metaldehyd. — MM. Hanriot and CEconomides.— 
Metaldehyd is insoluble in water, almost insoluble in 
alcohol, tolerably soluble in aldehyd. Its best solvents 
are chloroform and benzol. It has been heated to 2 0° in 
sealed tubes for four hours without being converted into 
aldehyd to the extent of more than one-half. 

Berichte der Deutschen Chemischen Gesellschaft zu Berlin 
Vol. 13, No. 7. 

Certain Compounds of the Leuko-base from 
Cuminol and Dimethyl-aniline.—J, Ziegler.—The base 
is obtained according to Otto Fischer’s process. The 
author describes the hydrochlorate, picrate, iodmethylate, 
the platinum double salt, and the adion of nitric acid. 
By oxidising the base, colouring-matteis are obtained 
almost identical with benzol green. 

The Ureides.—J. M. A. Kramps.—The author has ex¬ 
amined the adion of chlorine and bromine upon sulph- 
hydantoin. 

Problem to Determine the Number of Isomeric 
Paraffins of the Formula C» 'H2n+2-—F. Hermann.— 
The numbers of the possible isomeric paraffins of the 
formulae CI2H26 and Ci3H28 are respedively 355 and 802. 

Adion of Sodium upon Turpentine Hydrochlorate. 
—- E. A. Letts.—When all the chlorine has been removed 
from the hydrochlorate the produd yields on distillation a 
white solid, which boils at about 1570. In addition to this 
main produd there passes over at about 330°, a yellowish 
white liquid. 

Acftion of Ammonia upon the Ethyl-esters of Cam- 
phoronic Acid.—E. Hjelt.—On passing dry ammoniacal 
gas into an alcoholic solution of the mono-ester, there 
was obtained the corresponding mono-amide. A more 
permanent amide was obtained by a similar process from 
the diethyl-camphoronate. 

Colouring-Matters Obtained by the Adion of 
Naphthol upon Diazo-azobenzol.—R. Nietzki.—The 
author points out certain inaccuracies in the memoir of 
W. v. Miller (Berichte, xiii., p. 542). 

Sequel to a Notice on New Colours.—W. v. Miller.— 
The author admits the priority of H. H. Caro and Schraube 
as regards certain points advanced in his memoir (Berichte, 
xiii., p. 542). 

Composition of Barium Dioxide Hydrate.—Em. 
Schcene.— The author maintains his formula for this com¬ 
pound, Ba02,8H20, against Berthelot, who ascribes to it 
ten molecules of water. 

Condensation - Pioduds of Tertiary Aromatic 
Bases.—Otto Fischer.—The author has studied the be¬ 
haviour of the three isomeric dimethyl-toluidines with 
benzaldehyd. The para- compound does not read in 
presence of zinc chloride, even at 120° to 130°. The ortho¬ 
compound reads, but wuth much more difficulty than di¬ 
methyl-aniline. The base was obtained in very small 
quantities, and its homology with tetra-methyl-diamido- 
triphenyl-methan is undecided. The meta- compound 

I reads as easily as dimethyl-aniline. 

A Product of the Adion of Aqua Regia upon 
Orcine.—S. Reyman.—The result of the readion is a 
chlorine substitution-produd of the colouring-matter ob¬ 
tained by Liebermann by the adion of nitrous acid upon 
orcine. 
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Volatile Chlorides.—V. Meyer and H. Ziiblin.—Tin 
chloride seems to exist in the gaseous state in two modi¬ 
fications. In lower temperatures it is Sn2CI4, but at 
higher temperatures it is resolved into molecules of SnCl2. 

Meta-para-dinitro-benzoic Acid Obtained by the 
Nitration of Para-nitro-benzoic Acid.—A. Claus and 
W. Halberstadt.—The author has obtained a new—the 
fifth—dinitro-benzoic acid by the nitration of para-nitro- 
benzoic acid. 

History of Phenyl-acetamide.—Aug. Bernthsen.— 
Phenyl-acetamide was obtained in quantity from benzyl- 
cyanide, and described in 1873 by Weddige, and in 1876 
by the author. 

Bulletin de la Societe Chimique de Paris. 
No. 10, May 20, 1881. 

Volumetric Liquid for the Determination of Super- 
oxygenised Compounds or such as Adt as Oxidisers. 
A. Terreil.—The composition of the liquid is— 

Ferrous sulphate. 100 grms. 
Concentrated sulphuric acid .. 200 ,, 

The iron sulphate is dissolved in about half a litre of 
water, the sulphuric acid is then added and water enough 
to make up 1 litre when the mixture is cold. The solu¬ 
tion is then titrated with a standard solution of potassium 
permanganate. Natural manganese ores, if finely 
powdered, may be determined in a few minutes. If lead 
or barium is present in the ore a few c.c. of hydrochloric 
acid should be added. 

No. 11, June 5, 1881. 

Adtion of Nitric Acid and the Metals.— E. J. 
Maumene.—If tin and nitric acid could be brought to a<5t 
upon each othtr in infinitely thin strata, the result would 
be simply stannous oxide and ammonia. 

Explosive Qualities of Mercury Fulminate.—MM. 
Berthelot and Vieille.—Already noticed. 

No. 12, June 20, 1881. 

Preparation of Chlorine.— M. Berthelot.—Already 
noticed. 

Russian Chemical Society.—Session of Dec. 5/17, 
1880.—A. Krakau. 

M. Lebedinsky presented a communication on allyl-di- 
iso-propyl-carbinol and on the di-iso-propyl-ethyleno-la&ic 
acid derived from this alcohol. 

A note was presented by M. Chirokoff on the transfor¬ 
mation of oxy-valeric acid into iso-propyl-acetic acid, and 
on iodo-valeric acids. 

M. Beketoff gave a communication on the reciprocal 
displacements of the halogens. 

M. Diaconoff described an apparatus for drying gases. 
M. Andreeff exhibited an automatic apparatus for 

washing precipitates, adting in a periodic manner, 
M. Melikoff submitted a memoir on the derivatives of 

acrylic acid. 
M. Kowalewsky has undertaken a study of the electro¬ 

lysis of aqueous solutions of zinc sulphate. 
M. Potilitzine explained the continuation of his re¬ 

searches on the speeds of reactions and on the law of 
distribution. 

MISCELLANEOUS. 

The Royal Institution.—The Session will commence 
with a course of six lectures on Astronomy, adapted to a 
juvenile audience, by Prof. R. S. Ball, F.R.S., Astronomer 
Royal in Ireland. Dr. Wm. Huggins will give a discourse 
on Comets at the first Friday Evening Meeting, January 
20th, 1882. 

King’s College Science Society. — This Society, 
which is open to all past and present students of King’s 
Coliege, London (the annual subsciiption being 5s , and 
the entrance-fee 2s. 6d.), will hold its first meeting this 

Session on Tuesday, the 25th inst., in the Physical LeCture 
Theatre, when Prof. W. G. Adams, M.A., F.R.S., will 
give a leCture on “ Grove’s, Plante’s, and Faure’s Second¬ 
ary Batteries. The chair will be taken at 8 p.m. Ad¬ 
mission by ticket only. Applications should be made to 
the Secretary of the Science Society, King’s College, 
Strand, W.C. 

Strontianite.—Since it has been shown by Professor 
Scheibler, of Berlin, that strontium is the most powerful 
medium of extraction in sugar refinery, owing to its capa- 
c ty of combining with 3 parts of saccharate, the idea sug- 
gests itself that the same medium might be successfully 
employed in the Arts, and form a not uninteresting subject 
of speculation for the chemist. Hitherto native stron¬ 
tianite—-that is, the 90 to 95 per cent pure carbonate of 
strontia (not the coelestine which frequently is mistaken 
by the term Strontianite)—has not been worked systemat¬ 
ically in mines ; but what used to be brought to the market 
was an inferior stone collected in various parts of Ger¬ 
many, chiefly in Westphalia, where it is found on the 
surface of the fields. Little also has been collected in 
this manner, and necessarily the quality was subject to 
the greatest fluctuations. By Dr. Scheibler’s important 
discovery a new era has begun in the matter of stron¬ 
tianite. Deposits of considerable importance have been 
opened in the Westphalian districts at a very great depth, 
and the supply of several ten thousand tons per annum 
seems to be secured, whereas only a short time ago it was 
not thought possible that more than a few hundred tons 
could in all be provided. The interests in the various 
mines are, as it appears, amalgamated, and a syndicate 
has been formed which is represented in London by 
Messrs. Zimmermann. 

Just Published, 
Royal 32mo., Roan, gilt edges7, 43 pages with diagrams, price 5s. 

A POCKF.T-BOOK FOB CHEMISTS, 
Chemical Manufacturers, Metallurgists, Dyers, Distillers, 

Brewers, Sugar Refiners, Photographers, Students, &c. 

By THOMAS BAYLEY, Assoc. R. C. Sc. Ireland. 
Analytical and Consulting Chemist and Assayer. 

SECOND EDITION, WITH ADDITIONS. 

Synopsis of Contents. 

Atomic Weights and Factors'—Useful Data—Chemical Calculations 
— Rules for Indirect Analysis—Weights and Measures—Thermo¬ 
meters and Barometers—Chemical Physics—Boiling-points, &c.— 
Solubility of Substances, Inorganic and Organic—Specific Gravity: 
methods of obtaining, conversion of hydrometers, strength of solu¬ 
tions by specific gravity—Analysis: gas analysis, water analysis, 
qualitative analysis and reactions, volumetric analysis, manipulation 
•—Mineralogy—Assaying—Alcohol, Beer, Sugar—Miscellaneous tech¬ 
nological matter relating to Potash, Soda, Sulphuric Acid, Chlorine, 
Tar Products, Petroleum, Milk, Tallow, Photography, Prices—For¬ 
mulae for Alcohol, Beer, Wort, and Correction of Density for Tem¬ 
perature—The Elements arranged according to Mendelejeff's Classi¬ 
fication—Table showing strength of solution of ammonia by specific 
gravity—Table showing the strength of solut:ons of Glycerine by 
spefic gravity—Table showing the boiling-points of saturated solu¬ 
tions—Tables for calculating the value of cubic centimetres with 
different corrections—Dry Reagents, &c. 

London : E. and F. N. SPON, 16, Charing Cross. 

HENRY WIGGIN & OL 
NICKEL AND COBALT REFINERS, 

BIBMIITGHAM. 

Patentees and Manufacturers of Rolled Nickel Anodes for 
Electro-Nickel-Plating. 

Malleable Nickel Sheets, Grain and Cube Nickel, 
German Silver, and other Nickel Alloys, Oxides of Cobalt, 

&c. 

CILICATE OF SODA, Solid and in Solutions 
of Various Degrees of Concentration : thefinest quality ob¬ 

tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD and SONS, Soap 
Makers, &c., Warrington. 

London Agent—H. B. CLARKE Great Tower Street, E.C. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 
Dried at 2120 F. 
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MILLS are situated very 

100*00 

Our MINES, DRYING KILNS, and GRINDING 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manuiafturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or'any required power,for Irrigating, Draining, Mining, Rolling Mills, 
of Water Works purposes, and Manufacturers of every description of 
L hemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleaching-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construftion. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Maftear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Carr’s Patent Paint and Drug Mill. 
Approved by some of the most eminent Chemists, and awarded 

the Silver Prize Medals of the Manchester and Liverpool, and the 
Middleton Agriculiural Shows. 

From Messrs. E. H. Smyth & Co., 21 Duke 
Street, Edinburgh, and 69, Coleman Street, 
City, London.—The small Levigator Mill we 
recently got from 3 ou works most efficiently, 
and is a great economiser of time. 

The chief feature in this machine is, that 
although it can be turned with ease by a boy, 
it has immensefriftional powerfor levigating 
purposes. This is caused by the runner being 
driven at a much greater speed, but in the 
same direction, than the bowl. The surfaces 
being Minton ware, they are clean, smooth, 
and durable. 

Tes imonials on application. 
£11 nett cash, delivered in Manchester. 

The diameter of the bowl is 18 ins., and it and the runners are made 
of Minton waie. It is useful for 1-ainters, Chemists, Grocers, and 
Cooks, for triturating and mixing Medicines, Vegetable Powders, Oint¬ 
ments, Paints, Sugar, Salt, Spices, Herbs, Meat for Potting, and will 
grind the coarsest Emery into a nearly Impalpable Powder in a 
few seconds. The pan can be tilted for emptying, as shown in the 
dotted lines; it can be worked by hand or power. 

SOLE MAKERS— 

W. H. BAILEY & Co., Albion Works, Salford, Manchester 

TETRACHLORIDE OF CARBON. 

BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

JESSE FISHER & SON, 
Phoenix Chemical Works Ironbndee. 

ST HELEN'S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

.A.S HIBE 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S, Ardwick Chemical 
Works Manchester. 
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On digestion with acetic acid the zinc, or at any rate a 
large proportion of it, was found to be soluble, perhaps 
existing in the clay as hydrate, though more probably as 
silicate (calamine), in a state of fine subdivision, and 
uniformly mixed with the aluminous silicate of the clay. 

NOTES OF WORK BY STUDENTS OF 

PRACTICAL CHEMISTRY 

IN THE 

LABORATORY OF THE UNIVERSITY OF 

VIRGINIA. 

No. X. 

Communicated by J. W. MALLET, 
Professor of General and Applied Chemistry in the University, 

(Concluded from p. 204.) 

(71.) Analysis of Felspar accompanying Microlite, in 
Amelia Co., Virginia. By B. E. Sloan, of 

Charleston, South Carolina. 

In the vein of coarse granite, about a mile from Amelia 
Court-House, in this State, from which large sheets, of 
mica are obtained for commercial purposes, and in which 
the rare mineral microlite has been found,* along with 
brilliantly phosphorescent fluorspar, columbite, and great 
crystals of beryl, there occur crystalline masses of a 
beautiful felspar, nearly white, with a faint bluish green 
tinge, highly cleavable, with a brilliant vitreous, slightly 
pearly lustre on the principal cleavage faces; sp. gr. = 
2-501. The general appearance is that of oligoclase from 
some localities, but Mr. Sloan’s analysis shows that the 
mineral is orthoclase. He found— 

Atomic Ratios. 

Si02 .. •• 65-37 1-0895—5-96 

AI2O3 .. 18-74 °'i837} 0-1845-1-01 
Fe203 0-13 o-ooo8j 10 
CaO .. .. 0-27 0-0048) 

K20 .. .. 12-98 0-1378 L 0-1828—roo 

NaaO 2-49 0-0402 J 

99-98 

Agreeing closely with the normal tri-silicate formula. 

(72.) On a Zinc-bearing Clay from the Neighbourhood 
of the Bertha Zinc Mine, Pulaski Co., Virginia. 
By B. H. Heyward, of Charleston, South 

Carolina. 

This compact, lithomarge-like clay occurs at the locality 
named, in a seam of several inches thickness, overlying 
the deposit of calamine. It is light reddish yellow in 
colour, cuts under the knife like meerschaum, and on a cut 
surface exhibits a grained texture like that of wood. With 
water it forms a plastic mass, which is quite tenacious, 
becomes rigid on drying, and becomes pretty hard in the 
fire. It is partially decomposed by strong hydrochloric 
acid, and more completely by concentrated sulphuric acid 

on heating. Analysis gave— 

Si02 . 
A1203 .. .. *. *•• •• • • • • 
Fe203 .. .0 . 
ZnO . 
MgO . 
k2o .. -. 
Na20 . 
H20 (expelled on ignition over blast- 

lamp) . 
Do. (lost at ioo° C.) .. . 

37-38 
24-67 

6-34 
I2’I0 

0-27 

0-47 
0-27 

io‘35 
6-6g 

17-04 

98T4 

(73.) Examination for Iodine of the Mother-Liquors 
from Salt Brines of West Virginia. By A. L. 
Baker, of Baltimore, Maryland. 

A few years ago the remarkable statement was pub¬ 
lished* that the “bitterns ” left from the manufacture of 
salt by boiling the natural brines of West Virginia and 
eastern Ohio, which have furnished very large quantities 
of bromine, contain, in addition to this element, about 
one-third its weight of iodine. This assertion seemed 
very improbable, but as no direct refutation of it was to 
be found in the shape of accurate determinations of the 
presence or absence of iodine in these mother-liquors, 
and of its amount if present, it was desirable that such an 
examination of these should be made. I am indebted to 
Dr. J. P. Hale, of Charleston, West Virginia, for four 
samples of “ bittern,” viz.— 

No. 1.—Snow Hill furnace, Kanawha Co., W. Va. 
No. 2.—Daniel Boom furnace, Kanawha Co., W. Va. 
No. 3.—Newcastle furnace, Mason Co., W. Va. 
No. 4.—Hartford City furnace, Mason Co., W. Va. 

He informs me that, while these mother-liquors vary 
somewhat in strength from time to time at the same and 
at different salt-boiling furnaces, the variation is not very 
great, and that usually from 5 to 7 per cent of the brine as 
it comes from the wells is left as bittern, of which bittern 
20 to 30 gallons will yield 1 pound of bromine. 

These specimens all consisted essentially of very strong 
solutions of calcium, magnesium, and sodium chlorides, 
the first largely predominating, with enough free hydro- 
chloric acid to give a distinct acid reaction with litmus 
paper. The specific gravities at 150 C. were— 

No. 1.—Snow Hill . 1-305 
No. 2.—Daniel Boom..1-270 
No. 3.—Newcastle .. .. .. 1-300 
No. 4.—Hartford City .. .. 1-285 

It was found that part of the iodine—in one specimen 
all of it—existed in the free state, and could be collected 
direCtly by agitation with carbon disulphide. It was re¬ 
markable, however, that on dilution with water the 
amount that could be thus collected diminished. A good 
deal of difficulty was encountered in determining correCtly 
the combined iodine, the other substances present sensibly 
interfering with its separation. The results obtained 
were only accepted as satisfactory after they had been 
checked by comparative experiments made with an artifi¬ 
cial brine of the same general composition as the natural, 
but originally free from iodine, to which known amounts 
of standard dilute potassium iodide solution were added. 
It was found that potassium nitrite and citric acid 
answered best for the liberation of the iodine from iodides 
present; it was then taken up by carbon disulphide, and 
the amount determined by decolouration with a standard 
solution of sodium thio-sulphate. No difference in the 
quantity obtained was produced by the previous addition 
of arsenious acid ; hence iodates were absent. 

A number of experiments proved the following amounts 
of iodine to be present:—(See Table next column.) 

Taking the mean of the above results, and calculating 
on the basis of the returns of West Virginia salt produc¬ 
tion in 1876, and Dr. Hale’s statements as to the ratio of 
bittern to salt turned out, it appears that about 6287 lbs. 
of iodine go to waste annually in this region, worth at 
present about 22,000 dols., or £4500. It seems very 
doubtful, however, whether the extraction of this from 
such a mass of bittern can be made profitable. It might 
be worth while to try Bechi’s plan, liberating the iocftne 

* Amer. Chetn. Jour., May, 1881,130. * Oil, Paint, and Drug Reporter of New York, Feb 14,1877,10, 
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Free Acid counted Free Iodine in Total 
as HC1. Iodine. Iodides. Iodine. 

- -*—— . .— -*————1— r— -x— > 

M.grms. Grs. per M.grms. Grs. per M.grms. Grs. per M.grms. Grs. 
per litre. Im. gal. per litre. Im. gal. per litre. Im. gal. per litre. I g. 

No. i—Snow Hill— 
2400 168 59‘2 4'!4 — — 

No. 2—Daniel Boom— 
200 14 i'S 0-13 38-2 267 

No. 3—Newcastle— 
100 7 I2'2 0’85 40’0 2-8o 

No. 4—Hartford City- 
400 28 12-4 0-87 26-0 1-82 

the tube, and this was corked and exposed to a temperature 
of about 30° C. In a few minutes the paper was rendered 
distinctly orange, while in a blank experiment, conducted 
under the same conditions, but omitting the saliva, this 
was not the case. 

In all of nineteen different cases examined—all young 
men in good health—the ammonia reaction was obtained. 
For ten of these the amount in the mixed saliva was 
approximately determined by comparison of the colour 
produced with that due to the use of various determinate 
dilutions of a very weak standard solution of ammonium 
chloride. The results were— 

59'2 4*x4 

400 2-8o 

52-2 3-65 

38-4 2-69 

by exaCtly the right amount of nitrous acid or of chlorine, 
and collecting it by filtration through animal charcoal. 
Judging from experiments on the small scale, the precipi¬ 
tation as cuprous iodide seems to be incomplete. The 
acid condition of these bitterns suggests the probability of 
extensive loss of iodine by decomposition of magnesium 
iodide during the later stages of the boiling, and it would 
be interesting to ascertain what effeCt upon the amount 
left in the mother-liquor would be produced by keeping 
the brine just neutralised with sodium carbonate. 

1st person, about 100 milligrms. per litre. 
(on two occasions). 2nd n ff 40 and 80 ditto 

3rd )» ff 80 and 60 ditto 
4th }> ff 50 and 30 ditto 
5th ? 1 ff 100 and 50 ditto 
6th ff 60 and 100 ditto 

7th ff ff 40 and 30 ditto 
8th ff ff 40 and 30 ditto 
gth ff ff 50 and 50 ditto 

10th f ff 50 and 80 ditto 

ff 

1 J 

ff 

5 f 

(74.) Analysis of Epidote from near Greenwood, 
Albemarle Co., Virginia. By T. P. Lippit, of 
Charlestown, West Virginia. 

A large lot of railway ballast was laid down some 
months ago upon the line of the Chesapeake and Ohio 
Railway, near the University of Virginia, consisting of 
highly metamorphosed schist passing into felsite, from 
the above-named locality, and through this epidote _was 
extensively distributed, for the most part intimately mixed 
with the other components of the rock, but often presenting 
good specimens in the form of distinct crystalline nodules, 
sometimes enclosing a nucleus of quartz, and often pene¬ 
trated by little needles of the same. The mineral is of 
clear, charadteristic, pistachio green colour ; sp. gr. =3'39- 
A careful preliminary examination proved that the iron is 
altogether in the ferric condition, and that but a trace of 
alkali is present. After drying at a temperature not over 

ioo° C. analysis gave— 
Atomic Ratios. 

Si02 .. 
A1203.. 
Fe203 
CaO .. 
MgO .. 

.. .. 3974 

.. .. 21-55 0*2113 

.. .. i5-29 0-0956. 

.. .. 2275 0-4062 

.. .. o-6i 0-0152 

o-6623 = 9 

O'3o6g = 4,i7 

°'42I4 = 5'73 

99'94 

Agreeing pretty fairly with the normal ortho-silicate formula, 
MG"R8,''Si3036—about two-thirds aluminium epidote and 

one-third iron epidote. 

(75.) On the Presence of Ammonia in Human Saliva. 
By B. H. Heyward, of Charleston, South 
Carolina. 

A year or two ago I happened to observe the fadt that 
the usual evidence of the presence of ammonia was ob¬ 
tained with human saliva on the addition of the Nessler 
reagent. So far as I am aware, ammonia has not hitherto 
been recorded as present in this secretion. Mr. Heyward 
undertook to examine the point somewhat more fully, and 
to ascertain whether the readtion is normal by testing the 
saliva of a number of persons in health, and by examining 
the secretion of the same person at different times. 

In evidence that ammonia is really present, at any rate 
that the Nessler readtion is not due to any non-volatile or 
but slightly volatile organic base, a small quantity of 
saliva was placed at the bottom of a perfedtly clean and 
dry test-tube, a little recently hea ed oxide of magnesium 
was added, a slip of white filtering paper moistened with 
the Nessler reagent was suspended in the upper part of 

The mixed saliva of a single person—Mr. Heyward 
himself—varied as follows on seven successive days :— 

1st day—About 40 milligrms. per litre. 
2nd ,, ,, 60 

3rd .. ,, 40 
4th „ », 40 
5th „ ,, 4° 
6th „ 50 

7th » ,, 60 

To get some idea whether the ammonia is present 
equally in the pure secretions of the different salivary 
glands, Mr. Heyward had both of Wharton’s dudts closed 
by a single fine small clamp applied (by Dr. J. S. Davis, 
Professor of Anatomy in the University) across the 
frtenum of the tongue, and, on examining the saliva col- 
ledted with the sub-maxillary secretion thus cut off, about 
10 m.grms. per litre was the result. Next, these dudts 
from the sub-maxillary glands were re opened, and Steno’s 
dudts on both sides were closed by two of the same deli¬ 
cate clamps : with the parotid saliva thus excluded the 
remaining mixed secretion indicated about 30 m.grms. per 
litre. The natural saliva on the same morning, none of 
its components being excluded, showed about 40 m.grms. 
per litre. Of course the conclusion is that most, if not all, 
of the ammonia came from the two principal pairs of 
glands, the parotid and sub-maxillary, and that of these 
the latter furnished notably the larger share. These 
results also indicate that the source of ammonia—at any 
rate the sole or chief source—is not to be found as the 
free gas in the expired produdts of respiration, merely 
condensed in aqueous solution in the mouth. 

The main interest attaching to these observations is the 
establishment of a little point of general physiology; but 
the pradtical dedudtion for chemists may be made, that in 
delicate analytical determinations with the Nessler re¬ 
agent a conceivable source of error might arise from 
small quantities of saliva allowed carelessly to remain 
upon pipettes or the tubes of washing bottles which have 
been held in the mouth. 

The fadt now noted perhaps connedts itself with the 
observation of Schonbein,* that mixed saliva usually, 
though not always, contains a nitrite or nitrites. Since 
Mr. Heyward’s experiments were made, I have tried the 
very delicate test of Griess—sulphanilic acid followed by 
naphthylamin hydrochlorate—upon two or three speci¬ 
mens of saliva, and found the nitrite readtion distindt, 
although the colour was but slight in each instance. 

University of Virginia, 
August 20, 1881. 

* Journ.fiir Prakt. Chemie, 86,151. 
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HYDRATION OF SALTS AND OXIDES.* 

By C. F. CROSS. 

Thb hydration of substances, considered as a statical 
problem, has necessarily received much attention, but its 
dynamic aspedls, especially as presented in the phenomena 
of dehydration and rehydration, have been very little 
noticed. 

Messrs. Hannay and Ramsay have devised a method for 
the study of the former, by means of which they obtained 
a number of interesting and important results (Client. Soc. 
Journ., 35, 456 et seq.), and in consideration of the value 
of such constants as they establish, it is to be hoped that 
they will greatly add to their number. The inverse 
phenomenon of rehydration must also occupy an im¬ 
portant place in future molecular science, and it is with 
the object of bringing it within the scope of quantitative 
investigation, of aiding the advance towards a complete 
knowledge of the relations of matter generally to water, 
that I have entered upon my researches. The apparatus 
which I have adopted has been exhibited in a neighbouring 
building, and sufficiently described in a recent communi¬ 
cation to the Chemical News (vol. xliv., p. 101). A 
number of my numerical results are also expressed in the 
accompanying diagrams, but my desire, in laying this sub- 
jedt before the Sedtion, is to bring out certain of the more 
general results of the work already done, and, therefore, 
with as little reference as possible to particulars. How far 
the method adopted is to be considered rigorous is the 
first point for our consideration. 

A substance, e.g., CUSO4, with a powerful attradlion for 
water, is exposed under a bell jar to an atmosphere 
saturated with aqueous vapour. The question that at 
once arises is this : Seeing that the confined volume of air 
is very small (2000 c.c.), and the weight of watery vapour 
present also very small in relation to the quantity re¬ 
quired by the sulphate (about 1 grm. CuS04) for satura¬ 
tion, will not the rate of combination of the salt with 
water rather represent the velocity with which water can 
be evaporated from below and supplied as vapour than 
measure the “ chemical ” attradlion of the salt for water ? 
In solution of this, four sets of experiments were made : 
(1.) It was found that the rate of hydration, i.e,, the 
quantities taken up in successive hours and the velocity 
of attainment of the limiting hydration (5H20), were 
stridlly proportionate to the ratio of the area over which 
the salt was distributed to its weight. This held good 
up to a limit of 1-25 grms. distributed over a circular 
area of 60 m.m. diameter. With quantities less than 
this, therefore, copper sulphate does not, in uniting with 
water, overtake such a supply of water molecules as that 
conditioned by a volume of 2000 c.c. confined over a sur¬ 
face of water. (2.) A stream of air (a), after passing 
through the water in the trough (b), previously saturated 
by passing gver moist cotton-wool, was aspirated through 

209 

the apparatus by means of a tube passing through the cork 
of the bell jar ; and (c), saturated as in the preceding, was 
aspirated from below, i.e., was caused to descend vertically 
upon the substance ; and in no case was the rate of hydra¬ 
tion sensibly affeCted. (3.) The evaporating surface was 
several times multiplied by filling the space between the 
inner glass and the sides of the bell jar with prepared 
flax, kept moist by capillary absorption of the water in 
the trough ; but the rate of hydration was but very slightly 
affeCted. (4.) A large case of glass with a wooden frame¬ 
work, 3 feet in the side, was placed, with its open side 
downwards, in a trough of water. In this large “bell jar” 
the salts were confined, by means of an air-tight arrange¬ 
ment : a series of observations showed that the hydration 
was not sensibly affedled by this modification. Within 
the limits of temperature, therefore, which obtained in the 
above experiments, 12s to 250 C., we may regard the 
method of observation as affording stridlly accurate results, 
i.e., in so far as the accuracy desired is of the relative 
order. And, indeed, an absolute measure of the rate of 
hydration of a salt is in the first instance somewhat 
difficult of definition, and as a quantity to be determined 
with precision may, without apology, be left to the science 
of the future. 

There occurs in the next place the question of 
the influence of temperature. This of course is a 
powerful one, as may be seen from the following table of 
observations upon CuS04.H20, the quantity of salt being 
in each case about 5 grm. mol., and the numbers repre¬ 
senting the extension of the spirals from the o point. 

It is remarkable that the rate of hydration in Expt. 3, 
i.e., at a temperature below o° C., is much higher than 
that which is deducible from the ratio of the tension of 
aqueous vapour at this, to that at the higher temperatures 
which obtained in the other experiments, showing conse¬ 
quently that the hydration is by no means a simple func¬ 
tion of the number of water molecules in the unit of space. 

At a temperature of 5o°,in ordinary air, I have observed 
that the pentahydrated salt loses 4 mols, H20, though 
with such difficulty that it requires 10 to 14 days to com¬ 
plete the dehydration. 

Between o° and 50° on the side of temperature, and 
complete saturation with and entire absence of water, in 
respeCt of the atmosphere surrounding the salt, these 
varying singly and jointly, we may safely predict the 
existence of a number of critical points for each of these 
4 molecules of H20. Hence the importance of being able 
to secure any temperature, and that constant, in all ex¬ 
periments on rehydration. The difficulties to be encoun¬ 
tered have hitherto prevented my realising that condition 
satisfactorily, but the problem will, I hope, be solved 
before long. 

The next question to be dealt with is that of the gain of 
weight, how far is it due to water only, and how far is it 
due to water combined with the salt in the manner in 
which it has been assumed to be ? On this latter point 

I. 2. 3- 4- 5. 

of Temp, at 
Exposure. Extension. Time of Exten. Temp. Exten. Temp. Exten. Temp. Exten. Temp. 

Observation. 

0 hrs. 887 8-5c C. 88-7 8-5° C. 88-7 -i° C. 88-7 16° C. 88-7 25° c. 
I 96 8-5 96-0 8-5 92 >» 96 16 99 77 
2 101*5 9'5 102 9'5 94 103 T7 107-5 >» 

3 106-5 11 106-5 10 — no I7-5 113 77 
4 109 12-5 112 11 — 113-5 77 121 '25-5 
5 114 i3'5 IX4'5 12 — 118 77 125 26 
6 118-5 13 118-5 12 — 122-5 77 125 26-5 

7 120-5 ir5 121 12-5 — 125 77 125 7? 

8 124 II 123 12-5 — 126-5 77 125 >7 
18 118 O 

22 122-5 2 

25 125 2 

* Read before the Briitsh Association, York Meeting, Sedtion B. 
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we have conclusive evidence. Chromium oxide which 
had been exposed to a saturated atmosphere for ioi days 
was ignited before and after strong pressure between 
blotting-paper: in the former case the loss was 60-3 per 
cent, in the latter 59-82; it contained no precipitated 
moisture therefore. The sharply “ molecular ” character 
of the hydration of copper sulphate, the constancy of the 
indications of the balances when a limit has been attained, 
and the microscopic examination of the hydrated salts, 
all tend to negative the suspicion of the presence of pre¬ 
cipitated moisture. Of the probability of the absorption 
of atmospheric gases, in addition to water, the former ob¬ 
jection, there is no need to treat here ; it is doubtless con¬ 
siderable as regards relative volume, and has a part to 
play in affecting hydration, but the former may be neglected 
as regards weight, and on the latter we can offer nothing 
but conjecture. 

Having subjected the method of investigating this com¬ 
plex problem of rehydration to a critical examination, it 
remains to bring before you some of the more important 
faCts which it has established. 

General Characteristics of the (Re)hydration of Salts.— 
These have been, so far as the investigation has gone, 
numerically and diagrammatically represented in the 
curves accompanying the balances. They present the 
following features : Copper Sulphate combines with de¬ 
creasing velocity with 5H2O, at which point it remains 
constant for some time ; it then proceeds to take up ad¬ 
ditional water, though with much less velocity, and, in 
faCt, deliquesces. This second phenomenon takes many 
days to complete. Its occurrence, requiring the more 
“ artificial ” condition of a saturated atmosphere, has 
hitherto been overlooked ; it is important as showing that 
from hydration to solution there is an aCtual and unbroken 
series of combinations with water. Sodium Sulphate, as 
well as Potassium and Magnesium Sulphates, pass through 
hydration to deliquescence without break, and, indeed, any 
very marked variation in the rate of combination, such as 
to indicate a distinction between the phenomena. Potas¬ 
sium Dichromate gives us a third type of hydration, inas¬ 
much as, under the conditions of exposure described, and 
also at the ordinary temperature of the air, it “ condenses ” 
water to the molecular limit of 3-5 H20 (becoming 
2K2Cr207,7H30), none of which water would be said to 
be combined with the salt, as it is entirely removed by 
pressure between blotting-paper, or by a short exposure 
to ordinary air. Precipitated Ferric Oxide, dry at ioo°, 
and containing 1 mol. H20, hydrates rapidly at first, but 
after taking up 1 mol. water the combination proceeds 
very slowly. 

In the following table the hydration of this oxide is 
compared with cupric sulphate (CuS04.H20) under the 
same conditions:— 

Duration of 
Exposure. CuS04.H20. Fe203.H ,0. 

0 hrs. 89 89 
1 96 95 
2 103 96 
3 no 97 
4 ws 98 Fe203 2H20 
5 xi8 99 
6 I22'5 101 

7 125 CuS04.5H20 — 
8 126-5 — 

9 127 ■ — 
20 129 106 
26 108 Fe203.3H20 
74 ' 114 
76 116 
73 116 Fe203.4H20 

140 119 
203 
260 

126 
127 

Fe203.5H20 

386 129 

this point the bell jar was removed and the oxide 

exposed to the air. The following observations of dehy¬ 
dration were made :— 

3 
4 

21 

109 
108 
108 
108 Fe203>3H20 

The stability of the trihydrate had been previously ob¬ 
served {Client. Soc. Journ., 35,796). The above instances 
are typical of the entire series of observations, and I do 
not therefore think it necessary to multiply examples. 
There are one or two cases in which a remarkable saltus 
has been observed, but these need confirmation. 

In conclusion I take the opportunity of correcting 
certain statements of previous observers as to the dehy¬ 
dration of copper sulphate, CuS04H20, by absolute 
alcohol. 

Thorpe and Watts state (Chem. Soc. Journ., 37, 103), 
on the authority of Playfair, that three of the 5 mols. 
H20 are eliminated by the aCtion of boiling absolute 
alcohol. Two preparations which were boiled repeatedly 
with successive quantities of absolute alcohol I found to 
contain, after drying over sulphuric acid, io'g per cent 
and io'6 per cent H20 respectively, these numbers corre¬ 
sponding to the monohydrate. The necessity of this is 
an a fortiori inference from the observation, previously 
mentioned, of the elimination of 4 mols. H20 by prolonged 
exposure to a temperature of 50° C. In another case, 
after boiling for 24 hours with repeated change of the 
alcohol, the product contained only 8-g per cent, and after 
a further 16 hours, 7-54 per cent H20, which must be 
taken as tantamount to the complete dehydration of the 
(whole of the) salt. There are probably many' other cases 
in which the limiting dehydration by means of boiling 
alcohol has not been attained. 

I take this opportunity of thanking Messrs. E. Richards 
and Geo. Birkbeck, of the Barrow Steel Works Laboratory, 
for much assistance in carrying out the above experiments. 

UPON THE 

DIRECT CONVERSION OF THE AROMATIC 

AMIDES INTO THEIR CORRESPONDING 

AZO-COMPOUNDS. 

By ALBERT R. LEEDS. 

I have already published in another place (yourn. Amer. 
Chem. Soc., 3, 16,) the results obtained by the aCtion of 
hydrogen peroxide upon benzene. The latter is gradually 
converted into phenol-oxalic acid, and a small amount of a 
yellow colouring matter being formed at the same time. 

Phenol itself is but slightly aCted upon by hydrogen per¬ 
oxide in the cold, but at the boiling point undergoes con¬ 
version into a tarry substance. 

Naphthalen, when digested with hydrogen peroxide, 
yields a small amount of naphthol. Naphthol itself is not 
affeCted to any notable extent by hydrogen peroxide in the 
cold, but at the boiling point is changed to a tar. 

When anthracen is dissolved in glacial acetic acid, and 
the precipitate obtained on the addition of solution of 
hydrogen peroxide is digested with excess of the latter re¬ 
agent the anthracen is slowly converted into anthraquinon. 
Three grms. of anthracen, boiled for three days with hydro¬ 
gen peroxide, in a flask attached to a return-cooler, were 
changed almost entirely into anthraquinon, the brown 
colouring matter formed at the same time being too small 
in amount to permit of its being experimented upon 
successfully. 

Benzene-sulphonic acid was slightly aCted upon, a brown 
colour being impatted to its solution after boiling for a 
number of hours with hydrogen peroxide, and the acid 
crystallising out from the liquid in small colourless crystals, 
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identical in appearance with the original body before its 
treatment with peroxide. 

The preceding results show that in certain cases hydro¬ 
gen peroxide operates upon organic bodies by the substi¬ 
tution of hydroxyl; in other cases, by diredt oxidation, and 
in the third place, by both adtions combined. 

The experiments were therefore extended to the aromatic 
amides with the hope that hydroxylated derivatives of these 
compounds might be obtained. The amide was converted 
into the acetate, or when this not possible, it was dissolved 
in excess of glacial acetic acid, and a solution of hydrogen 
peroxide, containing i-2 per cent of peroxide, added in 
successive portions. Heating of the liqui d had to be 
avoided, the amide in every instance beinglchanged to a 
tarry substance. This result indeed happened in most 
instances, even when the experiment was conducted at 
common temperatures or with gentle warming. The 
following is a brief summary of the results obtained with 
the compounds thus far operated upon :— 

Diphenylamin yielded a large amount of a black liquid 
and a black tar. 

Dimethylanilin gave a very dark red liquid with a black 
residue soluble in alcohol. 

Xylidin formed a claret-coloured liquid with a blackish 
residue dissolving in alcohol to a dark purple solution. 

Naphthylamin gave a rose-coloured liquid with a brown¬ 
ish-black residue. 

Similar results were obtained with orthotoluidine, the 
solution acquiring a ruby colour, and a blackish tarry 
residue soluble in alcohol being formed. 

Failing to obtain by careful sublimation, or by treatment 
with ligroine, alcohol, and other solvents, any crystalline 
bodies from the above products, their further study was 
abandoned. 

Aniline and paratoluidine adted differently. The 
solutions of their acetates in hydrogen peroxide quickly 
threw down, on gentle warming, copious precipitates of a 
brownish crystalline appearance. At higher temperatures 
there was a formation of tar. The precipitates came down 
principally on the first treatment with the peroxide. On 
filtering them off and adding an amount of the peroxide in 
excess of the calculated quantity, the second crop of crystals 
was small, and the larger portion of the aniline or para¬ 
toluidine acetate remained behind in the solution. 

The precipitates, afterwashing and drying, were sublimed 
very slowly, since the small amounts of accompanying tarry 
matter interfered seriously with the operation when the 
temperature was not carefully regulated at the lowest 
practicable point. The sublimate from the paratoluidine 
formed yellow needles, some of them exceeding two inches 
in length. They were repeatedly crystallised from alcohol, 
in which they are not very readily soluble, and were finally 
obtained as magnificent orange needles. Their melting- 
point was 143-144°. 

o-28o6 grm. of the substance yielded on combustion 
0-8123 grm. carbonic acid and o-i763 grm. of water. 
These results agree with those calculated on the supposi¬ 
tion that the body is azotoluol, CI4HI4N2:— 

Calculated. Found. 

Carbon .. .. So’oo 79-28 

Hydrogen 6-66 6-g8 

Nitrogen 13*34 13*51 

The same body has recently been obtained by Barsi- 
Iowsky* by the action of very dilute potassium perman¬ 
ganate solution upon toluidine sulphate. This reaction 
yielded a very small produdt, and Barsilowsky afterwards 
used a solution of potassium ferricyanide and caustic pot¬ 
ash with better results. The orange crystals thus obtained 
melted at 144°, and were identical in their physical pro¬ 
perties both with the parazotoluene, derived by Petrieff from 
the reduction of nitrotcker.e, and with the substance 
described by the author. By the addon of hydrogen 
peroxide, therefore, upon paratoluidine it is converted 
diredly into parazotoluene. 

the Surface of Water. 21 x 

The sublimate from the aniline produd yielded large red 
crystals, together with some accompanying yellow oil. 
This sublimate had a melting-point of 66°, showing that 
the body was azotoluene (m.-pt., 66*5°).—journal [of the 
American Chemical Society. 

ON CRYSTALS PRODUCED BY 

THE ACTION OF METALS SEALED UP IN 

CARBON DISULPHIDE* 

By PHILIP BRAHAM, F.C.S. 

Fifteen different metals were sealed up in carbon disul¬ 
phide on June 20, 1879. The tubes were carefully ex¬ 
amined from time to time under the microscope. On 
June 20, 1880, appearances of incessant crystallisation 
were observed. On May 20, 1881, transparent crystals 
were found in those tubes which contained gold, antimony, 
and bismuth. The experiment is being continued. 

A new micro-goniometer was exhibited. 

PROCEEDINGS OF SOCIETIES. 

MANCHESTER LITERARY AND PHILOSOPHICAL 

SOCIETY. 

Ordinary Meeting, October 4, 1881. 

J. P. Joule, D.C.L., LL.D., F.R.S., &c., President, in 
the Chair. 

“ On Drops Floating on the Surface of Water,” by Pro¬ 
fessor Osborne Reynolds, F.R.S. 

It is well known that under certain circumstances drops 
of water may be seen floating on the surface for some 
seconds before they disappear. Sometimes during a 
shower of rain these drops are seen on the surface of a 
pond ; they are also often seen at the bows of a boat when 
travelling sufficiently fast to throw up a spray. Attempts 
have been made to explain this phenomenon, but I am not 
aware of any experiments to determine the circumstances 
under which these drops are suspended. Having been 
deeply engaged in the experimental study of the pheno¬ 
mena of the surface tension of water and the effedt of 
the scum formed by oil or other substances, it occurred to 
me that the comparative rarity of these floating drops 
would be explained if it could be shown that they required 
a pure surface, a surface free from scum of any kind. For, 
owing to the high surface tension of pure water, its surface 
is rarely free from scum. The surface of stagnant water 
is practically never free except when the scum is driven 
off by wind. But almost any disturbance in the water, 
such as the motion of the point of a stick round and round 
in the water, or water splashed on the surface, will serve 
to drive back the scum for a certain distance. This may 
be shown by scattering some flowers of sulphur on the 
surface. This powder is insoluble and produces no scum, 
and hence it serves admirably to show the motion of the 
surface and whatever scum there may be upon it. If, 
when the surface is so dusted a splash be made by a stick 
so as to throw drops on to the sulphured surface, at the 
first splash no floating drops are produced; but after two 
or three splashes in rapid succession it will be seen that 
the sulphured scum has been driven back by the falling 
water, leaving a patch of clear surface, and on this drops 

1 will float in large numbers and of all sizes. These drops 
are entirely confined to that portion of the surface which 
is clear. The drops, either by their initial motion or by 

* Ann. iter Chetn., 207,102. * Read before the British Association, York Meeting, Sedtion B. 
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the current of air, glide rapidly over the surface from the 
point at which they are formed. When, however, they 
reach the edge of the scum they disappear, apparently 
somewhat gradually. I have this summer made the ex¬ 
periment on several ponds and on various days, and I 
have neve/r found any difference. Any scum, however 
transparent, prevented the drops, and they always floated 
in large numbers when the scum was driven back in the 
manner described, by the wind or any other way. 

This result points to the conclusion that whatever may 
be the cause of this suspension, it depends only on the 
surface of the water being pure, and not at all on the 
temperature or condition of the air. 

“ On the Mean Intensity of Light that has passed 
through Absorbing Media," by James Bottomley, D.Sc., 
F.C.S. 

“ Note on the Colour Relations of Nickel, Cobalt, and 
Copper,” by James Bottomley, D.Sc., F.C.S. 

In a paper read before the Physical and Mathematical 
Section, April 13th, 1880, I referred to some experiments 
I had made to obtain a soluble black, and showed the ad¬ 
vantages of such a solution in photometry, also its appli¬ 
cation to the determination of the law of absorption of 
light. The mixture used consisted of nickel, cobalt, and 
copper sulphates in acidulated water. In a paper read 
before theChemical Society, May Tgth, 1881, Mr. Thomas 
Bayley gives the results of some similar investigations. 
He also finds a mixture of nickel, cobalt, and copper 
sulphate suitable. The proportions of the metals in his 
solutions are: 

Co. Ni. Cu. 
1 1 "48 2-i6 

The quantities of the salts used in the preparation of the 
fluid referred to in my paper give the following ratios 
between the metals: 

Co. Ni. Cu. 
I I’49 2*46 

NOTICES OF BOOKS. 

A Pocket-book for Chemists, Chemical Manufacturers, 
Metallurgists, Dyers, Distillers, Brewers, Sugar Refiners, 
Photographers, Students, &=c. By Thomas Bayley, 

Assoc. R. C.Sc. I. Second edition, with additions. 
London : E. and F. N. Spon. 

We are not surprised that a second edition of this in¬ 
valuable vade mecum has been called for. If we point 
out anything which to us seems a sin of omission or of 
commission, we do so not with the desire to find fault, 
but in accordance with the concluding paragraph in the 
preface. It seems to us that the “ distillers, brewers, 
and sugar refiners,” get a rather too preponderating 
share of space, i.e., one-sixth part of the whole volume, 
or nearly three times as much as is bestowed upon all 
the other chemical arts and manufactures taken collec¬ 
tively. 

The rule given for the respective conversion of Fahren¬ 
heit into Centigrade, and vice versa, is applicable only 
for temperatures above freezing-point. For degrees 
between 320 and o° F., and for those below o° F., two 
further rules are required. The “Polar” system of 
weights and measures seems to have certain advantages 
over the metric system. 

Agricultural chemistry has received here little atten¬ 
tion. Tables for the rapid valuation of manures would 
be useful to many, and so would notes on the weights, 
absorbent powers, &c., of different classes of soils, and 
on the average composition and value of the raw materials 
used in manure making. In like manner metallurgy and 
the tinctorial arts fare but scantily. The price list of 
apparatus is scarcely necessary ; the same may be said 
0f the wages table, and of the ready reckoner. On the 

( Chemical News, 
( Odt. 28, 1881. 

other hand, tables showing the value of metric weights, 
from a gramme upwards in English ounces and pounds, 
and a similar table for converting cubic centimetres and 
litres into fluid ounces and pints would have been very 
valuable to, e.g., dyers, who often meet with French or 
German recipes. 

What to do in Cases of Poisoning. By W. Murrell, 

M.D., M.R.C.P., &c. London: H. K. Lewis. 

We have here a useful little manual for the faculty. The 
suggestion of an antidote bag fitted with the appliances 
and drugs needed in poisoning cases is exceedingly 
judicious, and may often save precious time, which here 
is everything. After some general remarks on the use of 
the stomach-pump and on the selection of emetics, the 
author gives an alphabetical list of poisons, with the 
treatment to be adopted in each case. Here we note 
certain omissions. There is no mention of aniline, which, 
now it has become an article of commerce, may occa¬ 
sionally give rise to accidents. Three native poisonous 
plants are also overlooked, mezereon, bryony, and arum. 

Concerning the directions for snake bites, we entertain 
some misgivings. It is said “ the wound should be 
thoroughly washed and sucked.” But the poison of the 
more deadly serpents, such as the cobra, appears capable 
of causing alarming symptoms if taken internally, so that 
sucking might prove a dangerous proceeding. We also 
find the remark that “ bleeding followed by transfusion 
might in some cases prove of avail.” From the form in 
which this advice is given we should doubt whether the 
author can produce an instance of its having been tried 
with success. The rationale of bleeding in such a case 
might be thus stated : Here is a polluted river; to purify 
it, remove a portion of the water ! 

In the instructions for a compound case of poisoning 
with opium and chloral we find an error, clerical or typo¬ 
graphical, which maybe perplexing. The passage reuds : 
“ Should the syrnptomsof strychnia poisoning predominate 
give a hypodermic injection of gr. 1-80 of sulphate of 
strychnia.” 

We are glad to see that Dr. Murrell points out the 
danger of administering oil in certain cases (cantharides 
and phosphorus), especially as a paragraph has been widely 
circulated in the lay press recommending large doses of 
oil as an antidote for all poisons. We note a few typo¬ 
graphical errors, such as “ apomorphic ” for “ apomorphia,” 
“ phosphorous ” for “ phosphorus,” &c. The author has 
not adopted the newest chemical terminology, and, 
in despite of South Kensington, makes the organic bases 
end in ia instead of ine, and writes, e.g., “ sulphate of 
magnesia,” instead of the orthodox “ magnesium sulphate.” 

Inorganic Chemistry, Theoretical and Practical. An Ele¬ 
mentary Text-book designed primarily for Students of 
Science Classes connected with the Science and Art 
Department of the Committee of Council on Education. 
By W. Jago, F.C.S., &c. London: Longmans and Co. 

Practical Chemistry. Adapted to the First Stage of the 
Revised Syllabus of the Science and Art Department. 
By J. Howard, F.C.S., &c. London and Glasgow: 
W. Collins, Sons, and Co., Limited. 

We have here two more elementary treatises on chemistry, 
one of them a new work and the other a new edition. 
Both are written under the haunting presence of the 
Science and Art Department and with reference to exami¬ 
nations. Each goes over substantially the same ground ; 
each contains, as appendix, a selection of questions taken 
from former examination-papers. Mr. Jago has an ad¬ 
mirable preface, in which he explains the unfortunate 
predicament in which teachers of science find themselves 
placed by the examination-mania and its promoters. 
We only hope that his plain speaking may not be avenged 
upon his pupils. 

What to do in Cases of Poisoning. 

/ 
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Mr. Howard, who, in his former editions, used the 
Kensingtonian notation only, has now given in addition 
the notation and formulae used by Professors Williamson 
and Thorpe. 

CORRESPONDENCE. 

ASSAY OF CUPRIFEROUS BLENDE. 

To the Editor of the Chemical News. 

Sir,—Well knowing the amount of trouble and annoyance 
caused to assayers and analysts, in the assay of cupri¬ 
ferous blendes, by the different methods in use for dis¬ 
posing of the copper, and also the frequent disagreement 
in results, I have great pleasure in sending you for pub¬ 
lication in your Journal a method which is as rapid as it 
is accurate, the only part which is original being the 
simple and effedtive way of disposing of the copper. It 
is as follows :— 

i grm. of the blende is taken and treated with aqua 
regia and evaporated-, it is re-moistened with hydrochloric 
acid, and re-evaporated, dissolved in water with a drop 
or two HC1, 10 to 20 c.c. of ammonia added, and the iron 
filtered off and washed. 

The filtrate, which is now about 200 to 250 c.c. in 
volume is acidified with HC1, heated and placed in a 
porcelain dish ready for buretting with ferrocyanide of 
O'OI strength. To the solution of zinc and copper I add 
sodic sulphide solution enough to precipitate the whole of 
the copper and leaving a little excess, then proceed with 
the buretting with ferrocyanide and uranium acetate as 
indicator. 

In some experiments which I made I took a non-cupri- 
ferous blende and weighed out six samples into three, of 
which I put some sulphate of copper solution equal to i\ 
per cent copper in the blende, and proceeded with them 
as above explained, and obtained perfectly concordant 
results.—I am, &c., 

R. Monger. 
Laboratory, Middle and Upper Bank Copper Works, 

Swansea, October 17, 1881. 

AFFINITY AND VALENCY. 

To the Editor of the Chemical Nezvs. 

Sir,—Mr. Brown has attempted to deal with a vast 
subjedt within very narrow limits, and in offering certain 
criticisms of his conclusions I shall endeavour to follow 
his example. Chemical and Human Philosophy present 
an interesting parallelism, which is in no point more con¬ 
spicuous than in the greater conflicts which are waged in 
either department of scientific investigation. In the latter 
the individual and his will are to one school the essential 
phenomena of life, while another section of thinkers im¬ 
pressed with the majesty of “law,” and the stupendous 
movements of Nature, are somewhat impatient of their 
trivial incidents, and so refuse them objective reality. 
Since the days when Berthollet opposed the “ special ” 
interpretations of chemical reactions with his transcen¬ 
dental theory of Chemical Statics, to the time when Ber- 
thelot and Thomson would make our science tributary to 
the greater philosophy of Energy, there has not been 
wanting a well-organised opposition of those who are 
inclined to give more weight to the individual charadter- 
istics of the elements as the essential cause of chemical 
readtions. The controversy having reached the citadel, 
and Mr. Brown being persuaded that the concurrence of 
representative opinion expressed at the York Meeting of 
the British Association has assigned to Valency a posi¬ 
tion in which it ceases as a conditional phenomenon to 
have much substantive value, we have to enquire whether 
he is justified by his arguments in forsaking what has been 

a stronghold of chemical thought, before the “ Cosmo¬ 
politans ” have adtually taken possession ? 

In the first place his main argument suffers from a 
strange confusion of the terms “ Chemical Energy” and 
“ Affinity,” and from the general looseness of his opening 
sentence: “It is generally supposed that (in combining) 
the chemical energy or affinity of the atoms is neu¬ 
tralised, such neutralisation . . . similar to that which 
takes place when a condudtor charged with + E . . . 
with another which has received a negative charge.” 
It surely was not necessary for the success of the doctrine 
which Mr. Brown would expound to begin by tilting with 
a “ man of straw.” The ordinary “ supposition ” would, 
I think, be that the chemical energy of the atoms in com¬ 
bination is less than in the uncombined state, by the work 
done during the change of state ; as regards the matter 
which has taken part in the readtion that it is unchanged 
in every respedt; lastly, as regards the special property 
of affinity, that, to retain Mr. Brown’s illustration, 
molecules of HC1, presented to further molecules of H, 
would suffer no disturbance, because the affinities of the 
H and Cl atoms each with each is satisfied. The reason¬ 
ing by which the straw man is ventilated is still more ex¬ 
traordinary. “ The molecule H2 is supposed . . . two 
atoms of hydrogen united together by the force of chemical 
affinity precisely as a H atom is united to a Cl atom in 
HC1. Now if neutralisation takes place . . . it must be 
complete, for they are identical. . . . &c." 

The only excuse for this poor logic is in the confusion 
of terms alluded to, which has propagated itself to the 
two expressions, “ precisely in the same manner ” (stated), 
and “precisely in the same degree ” (implied). Let me 
use an illustration: a cube of lead above the surface of 
the earth will attradt a second cube of lead, which is in 
contadl with it, but will this affedt the work done by the 
fall of each to the ground ? This is the parallel that 
would suggest itself to most minds as fairly complete, 
and is a sufficient justification of the “ ordinary ” suppo¬ 
sition. Mr. Browr. next wishes to show “ that the atoms 
of hydrogen and oxygen which form the molecule (of 
water) retain their original attradtion when thus com¬ 
bined together.” And having shown it to his satisfaction 
by discussing the three alternative hypotheses, he gene¬ 
ralises the proof, and closes his case by an inconsequent 
adaptation of these arguments to the “ reasonable ” 
ascription of “ the phenomena of valency to the condi¬ 
tions of space and motion under which the atoms are 
placed.” Mr. Brown will perhaps re-state his case for 
the Transcendental School unless he deems these objec¬ 
tions trivial. Until he does I do not feel justified in tres¬ 
passing farther upon your space in the discussion of a 
problem which I confess, without the fear of being accused 
of modesty, is considerably beyond me. 

The italics throughout the above are mine.—I am, &c., 
C. F. C. 

A NEW FORM OF WASH-BOTTLE. 

To the Editor of the Chemical Nezvs. 

Sir,—Some few months ago I devised a form of wash- 
bottle which I have found to be very effedtive, and as it 
is also very easily made I have thought it worth while to 
make it known to a wide circle. 

1'he improvement consists in a modification in the 
form of the blowing-tube, by means of which a continuous 
jet of water can be obtained for some time after ceajing 
to blow, and steam and badly-smelling vapours are pre¬ 
vented from entering the mouth. 

The blowing-tube is made as follows :—Bend a piece 
of glass tubing to form the same angle as that of the 
blowing-tube of an ordinary wash-bottle, then bend one 
end completely round in a plane at right angles to the 
plane of the angle previously made, and break off the 
straight portion of the tube a little way from the bend. 
Now bend another piece of tubing completely round, and 
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break off one of the arms very near the bend. This last 
made tube is then put through its hole in the cork of the 
bottle, and joined by a short piece of india-rubber tubing 
to the shorter limb of the other tube. The two tubes thus 
joined are tied together at the top by a piece of string. 
The cork of the bottle should project some little way in 
order that the india-rubber tube may be closed at will by 
pressing it with the thumb against the side of the cork. 

When washing with boiling water, &c., close the india- 
rubber tube with the thumb before commencing to blow, 
and before ceasing close it again in order to prevent 
steam from getting into the mouth, and also to get a con¬ 
tinuous jet.—I am, &c., 

A. E. Johnson. 
St. George's Hospital, S.W. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ot temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdcviadaires des Seances, de VAcademie 
des Sciences. No. 12, September 19, 1881. 

Relative Resistances which should be given in 
Dynamo-eledtiic Machines to the Adtive Coils, to the 
Indudtor Eledtro-magnets, and to the Interior Circuit. 
—Sir W. Thomson.—This memoir has appeared also in 
English. 

Experiments made in 1826 on the Electric Currents 
produced by Lightning far from the Place of Ob¬ 
servation, and the Recent Studies of M. Rene Thury 
on the Sounds of Telephones during Storms.—D. 
Colladon.—M. R. Thury has stretched a copper wire 
horizontally between two houses at the height of the roofs, 
and connected with the earth by means of water-pipes. 
To this wire was joined a telephone, whose resistance 
measured 4-5 ohms, and another similar apparatus of 
25 ohms. On occasion of every storm, near or remote, 
the flashes of lightning have been accompanied by a very 
characteristic sound perceived in the telephones, at the 
same instant when the lightning was seen, at whatever 
distance, and resulting consequently from the inductive 
adtion of the discharge upon the wire. These telephonic 
experiments offer a very easy method for studying the in¬ 
duction effcCts produced by these lightnings, and of 
measuring the speed of transmission of these influences, 
even to great distances. 

Measurement of the Rotation of the Plane of 
Polarisation of Light under the Magnetic Influence 
of the Earth.—Henri Becquerel.—It results from the 
author’s experiments that the yellow rays D, traversing a 
column of 1 metre of carbon disulphide at o°, under the 
influence of terrestrial magnetism, at Paris, and in a 
direction parallel to the dipping needle, experience a 
simple magnetic rotation of 0'86g7’ from the right to the 
left, for an observer supposed to be laid horizontally with 
his head towards the magnetic north. 

New Sulphur Salts produced with Phosphorus 
Sesqui-sulphide.—G. Lemoine.—The author has dis¬ 
covered a new series of salts, the sulphoxy-phosphites, 
that is, phosphites where 2 atoms of oxygen are replaced 
by 2 atoms Of sulphur. They recall the sulphoxy-arseniates 
of MM. Cloez and Bouquet, and the sulphoxy-phosphates 
of M. Wiirtz. In addition, certain of these salts contain 
sulphuretted hydrogen, which takes the } lace of the water 
of crystallisation, and even the const.tutional water 
necessary to the existence of the phosphites. 

Tungsto-boric Acid and its Salts.—D. Klein.—The 
author describes the tungsto-boric acid and its barium, 
mono- and dj-sodium, potassium, ammonium, magnesium, 

aluminium, chromium, manganese, cadmium, nickel, 
cobalt, uranium, copper, zinc, lead, thallium, silver, 
cerium, and mercury salts. 

Determination of Phosphoric Acid by Standard 
Solutions.—E. Perrot.—The author’s process is based 
on the precipitability of calcium phosphates by ammonia ; 
the solubility of calcium and magnesium phosphates in 
acetic acid, and the insolubility of iron and aluminium 
phosphates in this reagent; and on the power of the 
soluble phosphates, acid or basic, to precipitate salts of 
silver as a yellow tribasic silver phosphate, insoluble 
except in ammonia. He dissolves 6’8g5 grms. pure silver 
nitrate in distilled water, and makes up to 1000 c.c. ; this 
corresponds to 4’565 grms. metallic silver per litre; 100 c.c. 
of this solution precipitate o'7io grm. phosphoric acid. 
He dissolves 5-414 grms. sodium chloride in distilled 
water, and makes up to 2000 c.c.; 100c.c.of this solution 
precipitate 0-500 of silver. He dissolves the phosphatic 
matter in nitric acid of sp. gr. 1-030. The solution is 
filtered and the insoluble part washed with hot distilled 
water; the washings are added to the acid liquid, which is 
super-saturated with ammonia. The precipitate is washed 
with ammonia water upon a small filter, and it is then 
dissolved upon the filter (changing the recipient) by 
sprinkling it with acetic acid. The calcium and magne¬ 
sium phosphates alone are dissolved. The liquid is mixed 
with ammonia till a precipitate begins to appear, which 
no longer dissolves on shaking. This precipitate is made 
to appear by the addition of a drop of acetic acid. This 
liquid should be collected in a stoppered bottle, holding 
250 c.c. There are then added by means of a graduated 
pipette, 100 c.c. of the standard silver solution. On agita¬ 
tion the characteristic yellow precipitate of silver phos¬ 
phate appears. When it has settled, the excess of silver 
remaining in the liquid is determined by running in the 
salt solution from a graduated burette. 

No. 13, September 26, 1881. 

Researches on the Gymnotus conducted by the 
Late Dr. Sachs.—M. du Bois-Reymond.—-The author, in 
conjunction with Dr. Fritsch, has edited the hitherto un¬ 
published researches of Dr. Sachs on the Gymnotus. 

Photometric Comparison of Sources of Light of 
Different Colours.—A. Crova.—The author uses a spectro¬ 
photometer. If we illuminate the semi-discs of the screen 
of a Foucault’s photometer with an eleCtric light and with 
a standard Carcel lamp, and bring the two illuminated 
spots to touch each other, it is very difficult to judge of 
the equality of the illumination, as one of the halves has 
a bluish tint in comparison with the other, which appears 
to be of a yellow-orange, and the lamp may be moved 
within very wide limits without the eye being able to judge 
if an equality of illumination has been really obtained. 
But if whilst looking at the screen we place before the 
eye two Nicol prisms, the right sections of which are 
rectangular, and between which is placed a plate of quartz 
perpendicular to the axis and of g m.m. in thickness, the 
two fields then appear of a whitish green colour, and if 
the distance of the standard lamp is varied there comes 
a moment when equality of intensity is obtained, and the 
boundary line between the two fields disappears. A very 
small movement of the lamp suffices then to show a 
distinct contrast between the two spots. 

Studies on the Chemical Action of Light.—G. 
Lemoine.—It is known that in sulphur and phosphorus, 
light produces the same isomeric transformations as heat. 
The case is the same with styrolene, which is converted 
into meta-styrolene by prolonged exposure to the sun. 
Bodies in solution are not always affeCted in the same 
manner by light as when solid. Silver chloride is not 
affeCted by light when dissolved in ammonia. The aCtion 
of light upon various bodies, such as chromic acid, silver 
oxide, mercuric oxide, gold chloride,'&c., depends to a 
very great extent on the presence of traces of organic dust. 
The red end of the speCtrum is much less efficacious than 
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the violet end, though in most cases if the addon is suffi¬ 
ciently prolonged the same result is ultimately obtained. 

Researches on Tropine.-—M. Ladenburg.—Not suita¬ 
ble for abstraction. 

A Ureometer.—M. de Thierry.-—The author has laid 
before the Academy an instrument for determining the 
urea in urine. The author’s process is based on the 
known decomposition of urea by sodium hypobromite. 

Journal de Pharmacie et de Chimie. 
June,1881. 

The Peptons.—A. Petit.—This paper is medical 
rather than chemical in its tendencies. 

A Rapid Process for the Determination of Uric 
Acid.-—A. Petit.—By operating as follows the author 
effedts the determination of uric acid in two hours :— 
200 c.c. of filtered urine are mixed with 5 c.c. of fuming 
hydrochloric acid, and the mixture is beaten up for five 
minutes in a beaker, care being taken not to scratch the 
glass. The liquid, which is clear at first, becomes turbid 
and deposits the uric acid in the form of very small 
crystals. It is let stand for an hour in a cool place, and 
filtered through a double filter previously tared. Paper 
which filters quickly must be selected. The filters are 
then washed with alcohol, dried at 100°, and the difference 
of weight between the two, multiplied by 5, gives the pro¬ 
portion of uric acid in a litre of uiine. 

A Reagent for Distinguishing the Ptomaines from 
the Vegetable Alkaloids.-—P. Brouardel and E. Boutmy. 
-—Already noticed. 

Apparatus for the Treatment of Metallic Sulphides 
with Bromine.-—E. Reichardt.—This paper requires the 
accompanying illustration. 

Studies on the Kernel of the Date.—M. Georges.— 
This kernel can only furnish a very poor article of diet. 
The absence of starch and the small proportion of albu¬ 
minous matters do not nllow it to be classed with any of 
the ordinary nutritive-matters. 

July, 1881. 

Atropine.—J. Regnauld and F. Valmont.—The prin¬ 
cipal conclusions of the authors are :—The atropine of 
medicine is a mixture in variable proportions of two 
isomeric crystalline alkalo:ds, possessing the same thera¬ 
peutic propert'es. One of these is atropine-a (atropine of 
Ladenburg) ; the other is atropine-/3, or preferably atropi- 
dine (hyoscyamine of Ladenburg). Atropidine exists in 
such abundance in belladonna that it forms about two- 
thirds of the crystalline atropine of the codex. It is the 
crystalline alkaloid of all the mydriatic Solanacere and of 
Duboisia, and has been improperly named datmine and 
duboisine. 

Researches on the Foimic Ethers.-—MM. Berthelot 
and Ogier.-—Already noticed. 

Artificial Production of Vivianite.—J. Girardin.— 
Hydrated ferric phosphate is produced by incinerating 
bone-black which has been previously used in the de¬ 
colouration of beet-root sugar. 

Complex Function and the Constitution of Mor¬ 
phine.— P. Chastaing.—The author concludes that mor¬ 
phine is a phenol. 

Assimilation of Nitrogen by Plants.—M. Lamatina. 
—The author is of opinion that plants require to assimi¬ 
late nitrogen in three states : In the nitrates occurring in 
the soil, in the ammonia of the atmosphere, and in the 
protoxide of the atmosphere. The nitrogen in the state of 
nitrate absorbed by the roots is destined forthe transporta¬ 
tion and diffusion of the mineral substances, and especially 
of potash in the leaves. The nitrogen absorbed as am¬ 
monia by respiration serves for the formation of the 
albumenoids. The nitrogen absorbed as protoxide serves 
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as the complement of the nourishment of the plant, ading 
as a corrective by neutralising the excess of the bases, 
and concurring in the formation of the alkaloids. 

Bulletin de la Societe Chimique de Paris, 
No. 11, June 5, 1881. 

Separation of Zinc from Cadmium and the Deter¬ 
mination of the Latter.—M. Kupfferschlaeger.—A com¬ 
plete separation can be effected in a few hours by simply 
plunging a slip of bright zinc into the mixed solution in a 
test-tube, and leaving it there till all apparent action has 
ceased, decanting the liquid, washing the deposit of 
cadmium first with boiled water and then with alcohol, 
drying with exclusion of air, and weighing. The author 
operates on a neutral solution of the sulphates, previously 
heated to expel the air. The test-tube is loosely stoppered. 

Quick Process Employed in the Municipal Labora" 
tory for the Determination of Lead in Samples of Tin1 
—M. Roux.—The alloy is laminated, and 2-5 grms. are 
dissolved in 15 c.c. nitric acid in a flask marked at 250 c.c. 
The nitrous vapours are expelled by boiling, and after 
40 c.c. of a saturated solution of sodium acetate have been 
added, it is diluted to 250 c.c., and the stannic acid is 
allowedto deposit. Of the clear supernatant liquid iooc.c. 
are taken, corresponding to 1 grm. alloy, and there are 
introduced into it 10 c.c. of a titrated solution of potassium 
bichromate containing 7^13 grms. per litre, and of which 
1 c.c. throws down 1 centigrm. of lead. After the chro¬ 
mate of lead has been deposited, 10 c.c. more are added, 
and so on till the liquid is coloured yellow by the excess 
of bichromate. The liquid is, filtered, the precipitate 
washed, and theexcessof bichromate determined by means 
of a solution containing per litre 57 grms. double sulphate 
of iron and ammonium and 25 grms. sulphuric acid. This 
liquid is preserved in a sort of washing bottle under a 
layer of petroleum or benzol. Nevertheless its standard 
must be frequently verified. To ascertain the excess of 
bichromate employed spots are made upon a white porce¬ 
lain plate with a very dilute solution of potassium ferri- 
cyar.ide preserved in a black bottle. As long as there is 
not an excess of ferrous oxide in the liquid, the spots 
retain their reddish yellow colour, but as soon as the bi¬ 
chromate is completely reduced the spots take a tint, 
green at first and then blue. If lead is precipitated in 
presence of stannic acid, there occurs an error of about 
2 per cent, in consequence of the potassium bichromate 
mechanically entangled in the precipitate. If the liquid 
does not appear led after titration with iron, enough 
sodium acetate has not been added. 

No. 2, July 20, 1881. 

Formation-heat of Various Organic Compounds. 
—MM. Berthelot and Ogier. 

Thermic Formation of Pvrogenous Carbides.—M. 
Berthelot. 

Remarks on the Characters of Organic Chlorinised 
Gases and Vapours.—M. Berthelot. 

Ethyl Peroxide.—M. Berthelot.—These four papers 
have been already noticed. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 6, June g, 1881. 

The French Association for the Advancement of Science 
will meet next year at La Rochelle. 

The Ivlethanometer.—D. Monnier.—This instrument 
is an automatic indicator of the presence of “ fire-damp.” 
This gas, in contad with an excess of air and under the 
influence of the indudion-spark or a red-hot platinum wire, 
is decomposed into naphthalin, carbonic acid, and water. 
From this decomposition there results a depression which 
is transmitted in Monnier’s apparatus to a manometer, 
the mercury of which on reaching a certain level sets up 
an eledric current. 

Chemical Notices from Foreign Sources. 
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No. 7, June 16, 1881. 

The telegraphic communication between Souk-el-Arba 
and Medjez-el-Bab being interrupted, it was found that 
an enormous serpent had coiled itself around the wire and 
a post, thus interfering with the condudtivity of the line. 

Influence of the Contact of Air upon Fermentation. 
—The conclusion drawn is that in cases where it is 
desired to effedt a very rapid feimentation, access of air is 
indicated. If, on the contrary, a slower fermentation is 
desired and a greater development of cellules, the influx 
of air should be reduced. 

No. 8, June 23, 1881. 

The alcoholometer of Gay-Lussac has been officially 
recognised in France as obligatory both in administrative 
and in private affairs. 

M. de Rossi concludes that explosions of fire-damp are 
always preceded by slight microseismic undulations and 
sounds, too feeble to be deteded by the ear. He proposes 
the establishment in the neighbourhood of coal-mines of 
stations fitted up with microseismographs and microphones 
so as to deted the approach of danger. 

The duplex telegraph of the Marquis Tommasi is said 
to have been successfully tried on the line from Paris to 
Mantes. 

Spectroscopic Researches.—G. L. Ciamician.—The 
author describes the spedrum of carbon and cyanogen, 
which seems composed of two parts, one of which re¬ 
sembles that of nitrogen. He indicates a spedrum of 
the second order for boron. He groups the elements as 
follows :— 

B.Al.C, Si, N, P, As, Sb, 0,S,Se,Fe, 
FI, Cl, Br, I, Na,K, Rb, Cs, Mg, Ca, Sr, Ba, 

and admits that in each group the elements are formed of 
a fundamental matter and of several atoms of oxygen. 
The atomic weights calculated according to this rule 
differ notably from those obtained by experiment. 

Nos. 9 and 10, June 30 and July 7, 1881. 

These numbers contain no original chemical memoirs- 

No. 11, July 14, 1881. 

Means of Detecting the Sophistications of Olive 
Oil with other Oils.—The oils employed at Marseille for 
the adulteration of olive oil are the oils of colza, sesame, 
cotton, and earth-nuts. Colza oil is deteded by means of 
the sulphur which it contains ; iogrms. of the sample are 
saponified in a glass capsule with an alcoholic solution of 
caustic alkali flee from sulphides. The mixture is stirred 
with a silver spoon, and if this is blackened, colza, or at 
least some cruciferous, oil is present. For the detedion 
of the oil of sesame a little sugar is added to hydrochloric 
acid at 30° (Baume ?), which is then mixed with an equal 
bulk of the oil in question. The mixture is well shaken 
up, and the least traces of oil of sesame are indicated by 
a red colouration. For the detedion of cotton-seed oil 
there is added to the sample an equal volume of nitric acid 
at 40”. On stirring the mixture takes a coffee colour. 
The detedion of oil of earth-nuts is less simple. The 
sample is saponified with an alcoholic solution of potash, 
the soap separated as completely as possible, heated to 
expel the alcohol, and treated with enough hydrochloric 
acid to neutralise the alkali. The supernatant fatty acid 
—arachidic acid—is colleded and dissolved in boiling 
alcohol, from which it separates in a charaderistic white 
nacreous form. 

No. 12, July 21, 1881. 

The company by which Lcs Mondes is published was 
declared dissolved on July 16th. The journal will, how¬ 
ever, continue to appear. 

Aniline hydrochlorate dissolved in water in the propor¬ 
tion of | kilo, per hedolitre, is used for the destrudion of 
the asparagus beetle (Crioceris asparagi). 

The Cyclides and the Encyclides.—Dr. C. Brame. 
—This memoir requires the accompanying illustratious. 

The Editor expresses the opinion that the Faure accu¬ 
mulator does not solve the question of domestic eledric 
lighting. 

The “ crackling ” of tin is not peculiar to this metal, 
but may be recognised in other metals when in a semi¬ 
crystalline state. 

Bulletin de la Societe d'Encouragement pour VIndustrie 
Nationale. 3e Serie. Tome viii., No. 91. 

On Hydrocellulose.—M. Aime Girard.—The author 
has established some years^ago that cellulosic matter, in 
whatever form, if submitted to the a dion of acids under 
determined conditions, passes before saccharification into 
an intermediate state of hydration. The cellulose then 
loses its normal cohesion, and becomes absolutely brittle. 
In this state the author names it hydrocellulose. It 
retains, however, the chemical properties of normal cellu¬ 
lose, and especially that of forming nitro-compounds, 
which are excessively friable. If such nitro-compounds 
are prepared with cold and concentrated acids they are 
explosive; with hot and dilute acid they are soluble in 
mixtures of alcohol and ether, and are suitable for the 
manufadure of photographic collodion. 

Gas and Eleiftricity considered as Thermic 
Agents.—Dr. W. Siemens.—A ledure delivered at 
Glasgow. 

On Eledtric Lighting (the Brush System).—An 
extensively illustrated paper. 

NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the means 
of transmitting merely private information, or such trade notices 
as should legitimately come in the advertising columns. 

Chromate cf Iron.—Can anyone inform me as to the following 
in relation to chromate of iron used generally for the manufadure of 
chromate or bichromate of potassium, &c. At what price could such 
chromate of iron, containing from 50 to 51 per cent of oxide, find a 
ready sale in England ? What quantities would be readily taken up 
on the market? Would it be difficult tofind purchasers? It is under¬ 
stood that the chromate of iron now consumed in England comes 
from Turkey, from a property belonging to the Sultan’s mother. Is 
that so ?—W. L. W. 

Arsenic in Iron Pyrites.—The statements on this subjed are so 
various and confliding that I should feel much indebted to any che¬ 
mist who has worked on it for reliable information as to amount in 
any ores. The percentage being generally small, probably under 1 
per cent in such ores as the Spanish and under 0 5 per cent in some 
from other places, it is by no means easy to estimate the arsenic, or in 
many cases even to deted it, when pradical working shows it to be 
present. Can anyone who has had experience point out the best 
methods for qualitative or quantitative analysis, or inform me where 
such are described? Various plans, both qualitatively and quantita¬ 
tively, have been tried in my laboratory, and I should have pleasure 
in giving anyone interested information about them —H.B. Gibbins, 
Neath. 

MEETINGS FOR THE WEEK. 

Thursday, 3rd.—Chemical, 8. “On Citraconic and Mesaconic 
Ethers and Malic and Fumaric Acids,” by W. H. 
Perkin. “On the Adion of Potassium Cyanide 
on Bismuthous Nitrate;’' “On the Atomic 
Weight of Bismuth ” (Preliminary); “Note on 
the Adion of Sulphuric Acid on Zinc and Tin;” 
“ Note on the Influence of Water on the Readion 
between Potassium Iodide and Chlorine “ The 
Volumetric Determination of Bismuth in the 
Form of Oxalate “ Additional Observations on 
the Halogen Salts of Bismuth:” “Laboratory 

(1 Notes (a. A Ledure Experiment; b. Dissolution 
of Manganic Dioxide and Manganese Ores in 
Hydrochloric Acid ; c. A New Method of Deted- 
ing Tin in Presence of Antimony ; d. Detedion of 
the Haloid Acid in Presence of Nitrous and 
Nitric Acid),” by M. M. Pattison Muir. 

Oilicates of Soda and Potash in the state of 
VJ Soluble Glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the Manufadure of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery 
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ALTERATIONS IN THE PROPERTIES OF THE 

NITRIC FERMENT BY CULTIVATION* 

By R. WARINGTON. 

The earlier researches on nitrification conducted in the 
Rothamsted Laboratory have been already communicated 
to the Chemical Society. In the second communication 
(Trans. Chem. Soc., 1879) some experiments were described 
(Sixth series), in which a solution of chloride of ammonium, 
containing the usual nutritive ingredients, was seeded 
from an old solution which had some months before 
undergone a nitric fermentation ; the result of this seeding 
was a purely nitrous fermentation, no nitric acid appar¬ 
ently being produced. Experiments have since been made 
on the conditions which respectively determine the forma¬ 
tion of nitric and nitrous acid : a preliminary notice of the 
results is now communicated. 

When a small quantity of fresh soil is employed to seed 
solutions of chloride of ammonium supplied with nutritive 
ingredients, a pure, or nearly pure, nitric fermentation is 
obtained if the solution is sufficiently shallow and dilute, 
and the temperature low; this is the case, for instance, 
when 80 milligrms. of chloride of ammonium are present 
in 1 litre, the column of the liquid 4 or 5 inches in depth, 
and the temperature about 150. Under such circum¬ 
stances only a trace of nitrous acid is formed, and this 
changes into nitric acid before the conclusion of the aCtion. 
If the solutions employed are much more concentrated, 
or the temperature is considerably raised, large quantities 
of nitrous acid are produced. This formation of nitrous 
acid may be avoided to a great extent by diminishing the 
depth of the solution, but at the temperature of 30° it is 
very difficult to avoid the formation of considerable quan¬ 
tities of nitrous acid, even with small depths of solution. 
In all cases in which soil has been used as seed the nitrous 
acid formed exists only temporarily in the solution, the 
final produdt of the fermentation being always nitric acid. 

Soil added to a solution of nitrite of potassium, supplied 
with nutritive ingredients, readily converts the nitrite 
into nitrate. 

When solutions, which have been seeded with soil and 
undergone the nitric fermentation, are themselves em¬ 
ployed as seed for new solutions of ammonia, the final 
result as before is nitric acid; but this is apparently true 
only when the solution used as seed is not at most more 
than a few months old ; beyond this age the result of the 
fermentation is apparently only nitrous acid, and this 
nitrous acid does not further change into nitric, even in 
several years, unless a certain visible change occurs in 
the solution to be presently mentioned. When a solution 
which has undergone this nitrous fermentation is used as 
seed, it again produces a purely nitrous fermentation, the 
nitrous acid being constant as before. The nitrous 
ferment just described is without effedt on nitrite of 
potassium. 

The results just mentioned are perfectly in accordance 
with the fads recently published by Pasteur, who finds 
that by allowing the cultivation of an organism (as that 
producing chicken cholera) to become old, an organism is 
obtained of diminished energy, and which when cultivated 
continues to produce organisms of the same diminished 
energy. 

If solutions which have nitrified are kept for a consider¬ 
able time, a white organism not unfrequently appears in 
spots on the surface of the liquid, and under favourable 

* Read before the British Association, York Meeting, Section B, 

conditions spreads over the whole surface. Viewed by 
lens, it appears as a mass of interlaced fibres. This 
organism has been examined microscopically by Dr. Mj 
Masters, F.R.S.,and more fully by Prof. E. Ray Lankester 
F.R.S.; both pronounced it to be a baderium. Whereverthis 
surface organism appears, any nitrites that maybe present 
are speedily converted into nitrates ; a solution of nitrite 
of potassium is also speedily converted into nitrate. The 
experiments as yet made with this organism leave it 
doubtful whether it has any power of oxidising ammonia. 
This part of the subjed requires, however, further investi¬ 
gation. There can be little doubt that this surface 
organism is a stage in the development of the'nitrifying 
ferment. 

The nitrifying ferment appears capable of existing in 
two, or perhaps three, conditions, producing definite 
chemical effeds. 

1. The nitric ferment of soil, which converts both am¬ 
monium salts and nitrites into nitrates. 

2. The altered ferment, which converts ammonium salts 
into nitrites, but fails to change nitrites into nitrates. 

3. The surface organism, which changes nitrites into 
nitrates. 

ON THE CHROME IRON ORE OF JAPAN* 

By Professor EDWARD DIVERS, M.D. 

The serpentine rocks of Japan, like those found elsewhere, 
contain small quantities of chrome iron oxide; but a few 
years ago masses of this mineral were sent from Oi'ta 
Prefedure (Bungo) to the Tokiyo Industrial Exhibition, 
and its nature then recognised. It has lately been 
analysed in the laboratory' of the Imperial College of 
Engineering, Tokiyo, by my former pupil, Mr. T. Haga, 
now one of the Instrudors in Chemistry in the College. 

It is massive, has a specific gravity 4-50, and a hardness 
5-5, and is of a grey-black colour without any shade of 
brown except where weathered. Its fradure is partly 
slaty, partly crystalline, showing numerous large faces 
inclined at all angles. Its lustre is resinous to sub- 
metallic, so that in appearance it is much like coal. Its 
powder is brown. Besides brown and green coatings on 
the faces of ^natural fradures in the mass, there are many 
small deposits of a greyish pink, but nearly white, soft, 
and unduous mineral. The behaviour of this chrome 
iron oxide to heat, presents nothing needing to be re¬ 
corded, beyond that it slowly gains in weight. It contains 
only traces of magnetic matter. 

Reduced to very fine powder and heated for three hours 
with hydrochloric acid, 2-53 to 2-87 per cent dissolve, 
which, together with some of the silica in the ore, make 
perhaps 4 per cent decomposed. The soluble part has 
been separately analysed. An analysis of the soft white 
matter has also been made, but the portion of this which 
could be got was very small, and largely mixed with the 
chrome iron oxide. The -following are the results of 
analyses :— 

1. The Whole Ore, Air-dried. 

Chromic oxide .. 
I. II. Mean. 

59-39 59-20 59-30 
Ferrous oxide .. 28-32 28-22 28-27 

Chrome iron oxide .. 87-30 
Magnetite. 0-29 
Magnesia. 9-17 (9-10 to 9-24) 
Silica. 1-58 
Alumina . o-8o (0-82 to 0-78) 

99’i4 
This leaves o*88 for water (undetermined because of the 

difficulty arising from the already-noted absorption o 
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oxygen), additional oxygen if present, and other substances 
which may have escaped detection. 

2. The Part Decomposed by Hydrochloric Acid. 

I. II. Mean. 

Chromic oxide.. .. 0-32 0-38 °'35 
Iron oxide (if ferric).. o-53 o-55 o’54 
Magnesia. i" i7 r-44 1-30 

Alumina. 0-51 0 50 0-51 

Silica (assumed as) 1-30 

Part at least of the iron dissolved in the ferrous state. 

The residual ore still yielded traces of soluble matter to 

fresh acid. 

3. The Pinkish White Mineral. 

After allowing for 36-5 per cent of admixed chrome iron 

oxide. 
Silica .32-6 
Magnesia . .... .. 287 
Alumina with a little ferric oxide .. 27-4 
Water (loss on ignition) . n-3 

IOO’O 

This analysis was made by Mr. Kawakita, another of 
the Instructors, in the unavoidable absence of Mr. Haga. 

The tabular statement of the composition of the ore 
shows that it is in almost exaCt agreement with that, of 
pure ferrous chromite, as regards the ratio of iron oxide 
to chromium oxide. No such pure ore has hitherto been 
recorded as occurring, I believe, unless possibly in the 
papers of Christomanos, which I have only seen in 
abstracts. The insolubility of the iron in acids and its 
non-magnetic character prove that it is really combined as 
chromite. There remains the magnesia to account for. 
This cannot be in the free state, for not only is the occur¬ 
rence of free magnesia in nature unknown and improbable, 
but in th;s mineral the magnesia, like the iron oxide, is 
for the most part insoluble in acid. From the abstracts 
(jfourn. Chem.Soc., 32) of his papers, I learn that Christo- 
manos in one paper asserts that pure chromite is always 
FeCr204, and all other constituents of the ore, part of the 
matrix, and in another paper admits the existence of com¬ 
pounds’ of ferrous oxide with chromic oxide in three pro¬ 
portions other than that of the ordinary spinel type. I 
see nothing for the case of the Oita ore, but to accept the 
view that the magnesia is a chemical part of it, the pro¬ 
portion of which, after deducing soluble magnesia, is 
almost exactly that required by the formula,— 

Mg0,2Fe0,2Cr203, 

corresponding to the 3FeO,2Cr203 of Christomanos. 

Almost Insoluble— 
Calculated for p.-,,,,, 

Mg0,2Fe0,aCr203. rouna- 

•• 59'3° 59'3° 
.. 28-oo 27-90 

• • 778 7‘93 

Chromic oxide 
Ferrous oxide 
Magnesia 

95-08 95 13 
Soluble, and Silica— 

[Above magnes. ferr. chromite (about) 0-57] 
Hydrous magnes. alum, silicate.. .. 3-62 

Magnetite .0-29 

99-04 

The visible presence of the white mineral, and the 
magnetic character of a very minute part of the powdered 
mineral serve to confirm the propriety of the above 
arrangement. 

The estimation of chromium and iron was made by the 
usual volumetric methods. To bring the ore into a soluble 
condition, Dittmar’s method was employed, this method 
being very satisfactory, and, in Mr. Haga’s hands, much 
easier than described in Dingl. 

[ Fused borax 2 parts and dry potassium sodium carbonate 
3 parts were fused together in a platinum crucible till 
effervescence ceased, and the whole cooled. About 1 part 
of very finely-powdered ore was then placed on the top, 
and the crucible covered and slowly heated to fusion. 
When the powder had become moistened with the melted 
flux, the lid was removed and the crucible kept at a red- 
heat by a Bunsen flame. The liquid mass was occasionally 
stirred with a small platinum spatula. When particles of 
ore were no longer visible in the mass adhering to the 
spatula, the heat was maintained for only a few minutes 
longer, and the crucible then quickly cooled to favour 
the detachment of the mass. One hour was sufficient for 
1 grm. of ore, and half an hour for half a grm. In this 
time, indeed, all the chromium may not have become 
chromate, but it would be all soluble in acid. Should the 
time have been too short, particles of ore will be visible 
in the bottom of the fused mass after removal from the 
crucible, and the mass must then be replaced and again 
heated. Unless the time of heating has been prolonged, 
it is safer to dissolve all up in sulphuric acid, oxidise any 
unoxidised chromium salt with a few drops of perman¬ 
ganate solution, and remove excess of permanganate by 
sodium carbonate and alcohol. A temperaturature for 
fusion so high that the crucible becomes attacked by the 
fluxes is quite unnecessary. 

ON THE SODIUM ALUM OF JAPAN.* 

By Professor EDWARD DIVERS, M.D. 

The mineral sodium alum, since called Mendozite, was 
described by Thomson in 1828, as occurring in S. America 
(St. Juan, near Mendoza). Its occurrence has not been 
noticed elsewhere. 

Rammelsberg (Mineral. Chemie) gives a series of per¬ 
centages as obtained by Thomson, and refers them to an 
alum with 20 molecules of water. Dana (“ System of 
Mineralogy ”) gives a different series as obtained by 
Thomson, and refers them to an alum with 22 molecules 
of water. 

My late assistant, Mr. J. Mori, once a pupil of the 
Royal College of Chemistry, South Kensington, analysed 
the specimen I have now to describe, and obtained the 
following results :— 

Calculated for 
M303,Na20,4S0g,24H,jO 

11-23 

Found. 

Alumina .. .. .. 11-27 
Soda. 7-26 6-76 
Sulphuric oxide .. 34-73 34-90 
Water.46-74 (by diff.) 47-11 

I00"00 ioo-oo 

The soda is too high, otherwise the results are most satis¬ 
factory, but error in excess here is probable from imperfect 
ignition to expel ammonium sulphate. Thomson found 
7-96 soda, whereas for 22 aq. alum only 7-1 are required. 
Potash is absent and only traces of iron, calcium, and in¬ 
soluble matter are present. 

Sodium alum, therefore, occurs in nature of the normal 
type with 24 molecules of water. 

It occurs as an efflorescence on decomposing sodium 
felsite (albite), with pyrites scattered through it. It is 
found in the province of Idzumo in the prefecture of 
Shimane, Japan, not far from the coast. Like that ex¬ 
amined by Thomson it is not produced by a solfatara, 
though Shimane, like many parts of Japan, includes such. 
The alum is said to be obtainable in considerable quantity, 
but as a second parcel forwarded to me was damaged in 
transit by the leakage of bottles of natural alum water, 
I have only been able to examine very small specimens 
as yet. 

* Read before the British Association, York Meeting, Sedtion B. 
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It occurs in two forms, one massive, finely fibrous, 
greyish white, translucent, and also in friable opaque tears, 
slightly coloured by iron hydrate or oxide. 

TABLE FOR THE CORRECTION OF 

SACCHARIMETRIC TESTS BY INVERSION. 

By P. CASAMAJOR. 

In a paper “ On the influence of Variations of Tempera¬ 
ture on the Deviation of Polarised Light by Solutions of 
Inverted Sugar,” published in 1879,* I endeavoured to 
show the principles on which is founded the method, so 
important in sugar analysis, of corredting the diredt test 
of the optical saccharometer, by taking into account the 
test after inversion. In this communication I will 
assume that the reader is familiar with the subjedt, and I 
propose to enter only very briefly into it. 

Clerget, to whom this method of corredtion is due, pub¬ 
lished a table in the Annciles de Chemie ct de Physique 
(vol. xxvi., 3rd series, p. 175), by means of which the 
desired redtification may be obtained without the need of 
any calculation, beyond taking the algebraical difference 
of the indications of the saccharometer before and after 
inversion. There is also a table by Dr. Tuchshmid which 
is essentially the same as Clerget’s. Although these 
tables are published in several works on sugar, many per¬ 
sons who need to use them find great difficulty in obtain¬ 
ing them. There is the resource of copying them by 
hand, but they are so extensive that this would involve an 
amount of labour which few persons like to undertake. 

The following table will be found useful by persons 
who have not those spoken of. It is very short, and it 
would be little trouble to copy it. It requires but one 
operation more than Clerget’s table, which is to multiply 
the algebraical difference of the two readings by a certain 
fadtor, corresponding to the temperature of the inverted 
sugar solution at the time of observation. 

To understand how the numbers of this table were ob¬ 
tained, we must bear in mind that the deviation, caused 
by inverted sugar, varies with the temperature. For a 
solution of pure sugar, giving 100 to the right, the indica¬ 
tion, after inversion, is 44 to the left or —44, if the obser¬ 
vation is made at o’ C. For every Centigrade degree 
above o, the deviation becomes half a division less of the 
negative scale. If we call the temperature t, the law of 
deviations after inversion is given by— 

For a temperature of 10° C. the deviation is 139 ; for 
200 C. the deviation is 134, &c. 

If D is the indication of the saccharometer before in¬ 
version, and D' the indication after inversion, D + D' 
will be the algebraical difference, and for a solution of 
pure sugar with D = ioo,— 

D + D' = i44-i. 
2 

If the diredt test is not 100, and if we call the corredt test 
A, we will have— 

A _ 100 

D + D' 144- t 

2 
whence— 

t 
144- _ 

2 

* See Chemical News, vol. xxxix., pp. 212 and 234; also Journal 
of the American Chemical Society, vol. i., p. 26; The Sugar Cane, 
vol. xi.,p. 296; Moniteur Scientifique, Juin, 1879, p, 647; Zeltschrif 
des Vereins, July, 1879, p. 683. 

If for every degree Centigrade, we calculate this quan¬ 
tity,- 

100 

t 
144 

2 

we may form a table by writing it down opposite to every 
degree of temperature. We will then have, in a second 
column, the fadtors by which to multiply the difference of 
the indications before and after inversion, ao as to obtain 
corredt results. This table is given below. 

100 

2 

Table of Factors corresponding to 

Degrees C. Fadtor. Degrees C. Fadtor. 
10° 0719 26 0763 

ri 0722 27 0766 

12 0724 28 0768 

13 0727 29 0771 

14 0730 30 0774 

15 0732 31 0777 

16 0735 32 0780 

17 0738 33 0784 
18 0740 34 0787 

19 0743 35 0790 

20 0746 36 0793 
21 0749 37 0796 

22 0752 38 o-8oo 

23 0754 39 0*803 

24 0757 40 0+06 

25 0760 

Numerical Example.—If the diredt reading of the 
saccharometer is 90, and, after inversion, —27, the tem¬ 
perature being 250 C., then D + D’= 117. Referring to the 
table we find, opposite to 250 C. the fadtor 0760. This 
number, multiplied by 117, gives 88-9, which is the corredt 
result. 

UPON THE ACTION OF OXYGEN, OZONE, AND 

NASCENT OXYGEN UPON BENZENE.* 

By ALBERT R. LEEDS. 

I. —Oxygen. 

The first set of experiments was instituted to determine 
whether oxygen alone, in sun-light or diffused light, or 
oxygen together with platinum black, in sun-light or dif¬ 
fused light, would oxidise benzene after long-continued 
exposure. In every case a negative result was obtained, 
except in that of oxygen and platinum black brought into 
contadl with benzene and a little water in a litre flask, 
and exposed to the diredt sun-light. In the course of a 
few hours the liquid became slightly yellow, and at the 
end of eight days was dark yellow and intensely acid. A 
large amount of oxalic acid had been formed, but no 
acetic acid and no phenol. 

II. —Ozone. 

The earliest experiments upon the adtion of ozone upon 
benzene were made two years ago with the objedt of 
further studying the remarkable produdts obtained by 
Houzeau and Renard in the course of their investigation 
upon this subjedt f Along with small amounts of formic 
and acetic acids, they obtained a gelatinous body which, 
when dried in vacuo, formed a white amorphous solid, 
and which they called ozobenzene. It was permanent 
only at low temperatures, and on gentle warming exploded 
with tremendous violence. Fearing the possible forma¬ 
tion of this dangerous substance, the first experiment was 
made upon 1 grm. of benzene, but the amount operated 

* From the Journal of the American Chemical Society, vol. iii. 
+ Comptes Rendus, 76, 572. 
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upon was gradually increased, until in the eighth and 
final trial, it amounted to 35 grms. In some experiments 
the benzene was cooled by a freezing mixture; in other 
trials it was ozonised at common temperatures ; and in 
the last the temperature was kept at 50^ The benzene 
was exposed to the oxygen, strongly ozonised by the silent 
discharge, and containing about 70 m.grms. of ozone in 
the litre, either in shallow dishes placed under a receiver 
through which the perfectly dry ozonised gas was kept 
flowing, or in Geissler bulbs connected with other bulbs 
to arrest the volatile products of ozonation. But in every 
case the results were the same. Large volumes of car¬ 
bonic acid were given off, and the benzene, as it diminished 
in volume, became converted into a dark yellow, oily mass, 
containing crystals of oxalic acid. In other cases, when 
the ozonation was performed in bulbs, an amorphous 
blackish mass separated out on the sides of the vessels. 
From these residues no crystalline bodies could be obtained 
either by the use of solvents or by sublimation. No indi¬ 
cations whatsoever were noted of the white explosive body 
spoken of by Houzeau and Renard. 

Besides carbonic and oxalic, formic and acetic acids were 
obtained, the latter in considerable quantity. Especial 
care was paid to the detedtion of phenol, but, as far as our 
tests were concerned, no evidence of the presence even of 
a trace of this body was obtained. Hydrogen peroxide 
was likewise absent. 

III.—Nascent Oxygen. 

The fadt that triatomic oxygen (03, ozone or adtive oxy' 
gen) is not capable of oxidising water to the form of per' 
oxide of hydrogen, while monatomic oxygen (O, or nascent 
oxygen) is, rendered it probable that a similar difference 
would be observed in the effedts of ozone and of nascent 
oxygen upon benzene. This supposition has been con¬ 
firmed by experiment. The nascent oxygen was obtained 
by the adtion of phosphorus, partially submerged beneath 
the surface of water, upon air at common temperatures. 
When no benzene is present, the nascent oxygen oxidises 
the oxygen molecule to the form of ozone, the water mole¬ 
cule to hydrogen peroxide, and the nitrogen molecule in 
the presence of water to ammonium nitrate. But on the 
addition of benzene the ozone readtion disappears. The 
resulting produdts differ, according as the readtion takes 
place in sun-light or in diffused light. In the former case, 
after prolonged exposure, large amounts both of phenol 
and oxalic acid are formed, the phosphorus is converted 
into yellowish red amorphous phosphorus, and the liquid 
remains colourless. In the latter case, the flask being 
kept in a warm place, the liquid becomes of a dark brown 
colour, and abundance of oxalic acid, but no phenol, is 
formed. At common temperatures the phosphorus goes 
into solution in the benzene, and is gradually converted 
into a mass of white dodecahedral crystals, the liquid re¬ 
maining colourless. It is only when the temperature is 
above the melting-point of the phosphorus (in these trials 
50° to 70°) that the dark brown liquid is produced. Curi¬ 
ously enough, though the flask becomes filled with dense 
white fumes, no inflammation took place at these elevated 
temperatures, the benzene vapour apparently protedting 
the phosphorus from ignition. Excess of calcium chloride 
was added to the syrupy liquid, the dense precipitate of 
calcium phosphate and oxalate (somewhat dark from a 
portion of the organic matter carried down at the same 
time) filtered off, and the filtrate evaporated to dryness. 
The soluble portions were then dissolved out with the 
least possible amount of water, the excess of calcium pre¬ 
cipitated out by potassium sulphate, the whole evaporated 
to dryness, and treated with absolute alcohol. As a small 
portion of the potassium chloride was taken up by the 
alcohol, this extradt was again evaporated to dryness, and 
the operation repeated three times, when only the organic 
matter remained in solution. It was of a yellow colour 
and pasty consistence, but as it could not be made to crys¬ 
tallise, and furthermore was in small amount, its further 
investigation was abandoned. 

After my own research was in progress I found that 
Prof. F. Hoppe-Seyler,* starting out from similar views 
as to the effedts resulting from the adtion of nascent hy¬ 
drogen upon oxygen, had performed a series of interesting 
experiments with hydrogenised palladium foil. A piece of 
such foil shaken up along with benzene, water, and air, in 
a flask, and allowed to stand for a time, yielded an amount 
of phenol sufficient, after its conversion by the addition of 
bromine water into tribromphenol, for analysis. Besides 
the phenol, Ploppe-Seyler obtained a body which turned 
brown on the addition of potash. 

On repeating the experiment I obtained a very abundant 
readtion for phenol. On addition of lime-water, the 
colouring-matter which had been formed at the same time 
was thrown down as a yellowish brown precipitate. Not 
a trace of oxalic acid was present. 

To my own mind no satisfactory explanation could be 
given of the formation of phenol under these circum¬ 
stances, except upon the supposition of the production of 
peroxide of hydrogen as an intermediate step. In the 
case of phosphorus oxidising in moist air, the contempo¬ 
raneous formation of both ozone and peroxide of hydrogen, 
by the action of the nascent oxygen upon the oxygen and 
water, is a demonstrated fact. 

Three suppositions therefore were admissible:—Either 
the phenol was formed by the direct action of the nascent 
oxygen ; or 2nd, by the action of the ozone ; or 3rd, by 
the action of peroxide of hydrogen. The first supposition 
requires that the oxygen should produce by direct synthesis 
a molecule of phenol, which is in the highest degree im¬ 
probable. The second supposition is inadmissible, since 
the non-formation of the phenol by treatment with ozone 
had been abundantly proven. The third supposition ad¬ 
mitted of the rational explanation expressed by the 
formula, C6H6 + HO - OH = C6H5OH + H20. 

Two modes of testing the validity of the third hypo¬ 
thesis presented themselves. The first was that of bringing 
the hydrogenised palladium foil into contadt with water 
and air in a flask, and ascertaining if the oxygen rendered 
nascent by oxidation of the hydrogen would oxidise the 
water to the form of hydrogen peroxide. In case an 
affirmative result was obtained in this experiment, it would 
be important to try the second test of treating benzene 
diredtly with a peroxide of hydrogen solution. 

A strip of palladium, after remaining for several hours 
as the negative pole of a battery of six Bunsen elements, 
in water acidulated with sulphuric acid, was placed, along 
with 10 c.c. of ammonia-free water, in a half-litre flask 
filled with air. At the end of three days the water was 
tested with guaiacum and solution of diastase. It deve¬ 
loped a deep blue colour. On addition of cadmium-iodide- 
starch solution, iodide of starch was formed, and on 
titration with sodium hyposulphite it was found that the 
total quantity of hydrogen peroxide present in the xo c.c. 
of water amounted to o-67 m.grm. 

It is not improbable that both ozone and ammonium 
nitrate are likewise formed in the course of this readtion, 
but of the former no satisfactory indication was obtained, 
and the latter was not looked for, inasmuch as it would 
have required the repetition of the experiment on a much 
larger scale and with many additional precautions. 

The successful issue of this experiment encouraged us 
to try what otherwise would not have been attempted— 
the treatment of the benzene with H202. Twenty c.c. of 
benzene were allowed to stand at common temperatures 
for two days in contadt with 300 c.c. of a slightly acidu¬ 
lated 1*2 per cent solution of hydrogen peroxide. The 
liquids remaining colourless, the flask was attached to a 
reflux condenser and placed in a water-bath. After the 
water in the bath had been kept boiling for several days, 
it was saturated with chloride of calcium, and the diges¬ 
tion continued at this temperature for two days longer. 
At the end of this time the liquid had become yellow, and 
was found to contain, beside the colouring-matter, oxalic 

* Ber. der Deutsch. Chem. Gesell., 12,1551. 
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acid and phenol. A very abundant precipitate was thrown 
down from the aqueous solution on addition of bromine 
water, 'and this precipitate of tribromphenol, after re¬ 
crystallisation from alcohol, was found to weigh o‘2g grm. 

In conclusion, not only is the dired conversion of ben¬ 
zene into phenol by the adtion of hydrogen peroxide of 
much interest, phenol having hitherto been obtained only 
by some indirect process, but it supplies a satisfadory de¬ 
monstration of the validity of the third hypothesis above 
stated. 

NOTE ON THE PRECIPITATION AND 

PURIFICATION OF BARIUM SULPHATE. 

By T. O’CONNOR SLOANE, A.M., Ph.D. 

To obtain a precipitate of barium sulphate that will not 
run through the filter-paper, the following rules should be 
observed :—The solution should be barely acid. This end 
in best secured by the use of cochineal or some equivalent 
solution. By using the coloured matter in the fluid form, 
a solution can be neutralised in quarter of the time, and 
with far more exadness than when its readion is tried 
with litmus paper. The precipitant is added when the 
solution is nearly boiling, and the liquid is kept at that 
temperature for some time. A heavy precipitate will be 
formed with perfedly clear supernatant liquor. It is quite 
certain if any iron be present that some will be carried 
down, and the ignited barium sulphate will not be white. 
Many ways of treating the precipitate after ignition have 
been recommended. I will refer to only two in the hurried 
way. The first is, to boil it with dilute hydrochloric acid ; 
the second, to boil it with concentrated sulphuric acid, 
then dilute and filter. If the first course be pursued, any 
barium sulphide present will be dissolved, thus causing a 
loss. This is quite a common case, as the filter-paper re¬ 
duces the sulphate in the ignition. If treatment with con¬ 
centrated sulphuric acid be adopted, any other salts of 
barium present will be rendered insoluble, and excess of 
weight be caused. In the dry way, fusion with sodium 
carbonate and a little sodium nitrate, and subsequent 
determination of the sulphuric acid, may be recommended 
as very efficacious, but it is troublesome. 

Some time ago I had occasion to make a great many 
sulphur determinations in coal. I was much annoyed by 
the precipitation of iron with the barium sulphate. I 
adopted the following simple method of purification, and 
it always secured a perfeftly white precipitate:— 

The sulphuric acid was precipitated with great care, as 
already described, so as to obtain a clear supernatant fluid. 
The solution was decanted to the last drop through a 
filter-paper. To the precipitate left in the beaker were 
added 5 or 10 c.c. of concentrated hydrochloric acid. The 
beaker was then carefully held over and just touching a 
hot plate until the acid was in full ebullition. By holding 
the beaker in an inclined position there will be no danger 
of spirting. The boiling was kept up for about a minute. 
After cooling it was diluted, cochineal solution added, 
over-neutralised with ammonia, slightly acidified, and 
filtered. This always gave perfectly white precipitates.— 
Journal of the American Chemical Society. 

QUALITATIVE TEST FOR CARBON DISULPHIDE 

AND CARBON DIOXIDE IN COAL-GAS. 

By T. O’CONNOR SLOANE, A.M., Ph.D. 

A Piece of caustic potash a few m.m. long is dissolved in 
xo to 20 c.c. of alcohol. If, after standing protected from 
the air, a homogeneous and clear solution remains, it is 
ready for use. Otherwise, after settling, the clear fluid 
may be decanted. It is placed in a suitable absorption 
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tube, and a cubic foot or more of gas passed through it. 
It is then poured into a test-tube. If the gas contained 
carbonic acid, an oily-looking colourless solution of potassic 
carbonate in water will underlie the alcohol. This last 
will be coloured more or less. 

The alcoholic solution, if any carbon disulphide was in 
the gas, will contain a so-called xanthate of potash, and 
may be boiled and tested for sulphuretted hydrogen. 

A more demonstrative method is to add excess of copper 
salt, filter out the precipitated cupric compounds, and pour 
ammonia through the filter-paper, when a highly charac¬ 
teristic precipitate of cupric xanthate will remain on the 
filter-paper.—Journal of the American Chemical Sbciety. 

CONTRIBUTIONS FROM THE CHEMICAL 

LABORATORY OF HARVARD COLLEGE* 

By JOSIAH PARSONS COOKE, Director. 

In a paper presented to the Academy, and published in its 
Proceedings, vol. xiii., page x, we gave the results of our 
investigation of the haloid compounds of antimony up td 
that time, including a revision of the atomic weight of this 
element. We did not diredtly answer the criticism which 
this paper called forth, except so far as to present to the 
Academy, March xo, 1880, and to publish in these Proceed¬ 
ings, vol. xv., page 251, a preliminary notice of experiments 
then in progress which furnished the best possible answer 
to the unfounded assumptions of the critic. We also gave 
brief notices of our work from time to time in the American 
Journal of Science. But now that the work is ended for 
the present (or at least must be suspended for a consider¬ 
able period), we propose to bring the results together in 
the present paper. 

1. The Oxidation of Hydrochloric Acid Solutions 

-of Antimony in the Atmosphere. 

In our first paper (loc. cit. page 21) we made the 
following incidental observation in explanation of certain 
precautions which we found to be necessary in order 
to secure the precipitation of pure antimonious sulphide:—- 

“ The precautions here described may seem unnecessary 
to those who are not familiar with the fad: that a solution 
of antimony in hydrochloric acid oxidises with very great 
rapidity in the air,—fully as rapidly as the solution of a 
ferrous salt. A solution reduced as we have described, 
which has at first no addon on the iodised starch paste, will 
strike the blue colour after it has been exposed to the air 
for only a few minutes. This property of an acid solution 
of antimonious chloride is mentioned by Dexter, in the 
paper already referred to, but we were wholly surprised by 
the energy of the adion. By means of it, antimony can be 
dissolved in hydrochloric acid without the aid of nitric acid, 
or of any other oxidising agent save the air, if only a cer¬ 
tain amount of antimonious chloride has once been formed. 
When, after exposure to the air, the solution is boiled over 
pulverised antimony, the solution is reduced, and a further 
portion of the metal enters into solution. After a second 
exposure, the same process can be repeated, and so on in¬ 
definitely. The process is very slow and tedious, but, in 
one experiment, we succeeded in bringing into solution in 
this way several grammes of antimony.” 

On the sole basis of this language we have been repre¬ 
sented as asserting that such antimony solutions oxidise 
in the air as rapidly as a solution of ferrous chloride, and 
experiments on comparatively dilute solutions of anti¬ 
monious oxide in hydrochloric acid have been adduced as 
proofs that our observation was incorredi. 

As is evident from the context, the statement just quoted, 
although the result of a very extended experience, was not 
based on quantitative measurements. What we noticed 

* Presented to the American Academy of Arts and Sciences, May ii, 
1881. 
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was that the solutions were very quickly acted on by the 
oxygen of the atmosphere, and we freely admit that the 
expression here italicised is a more accurate description 
of our observation than the words originally used as quoted 
above. But our meaning was not left in doubt, for we ex¬ 
pressly say, immediately after, that the process is very slow 
and tedious. In regard to the phenomenon in question, 
the effedts are so obvious, when once attention is called to 
them, that it is entirely unnecessary to confirm our previous 
observations except so far as to add the following quanti¬ 
tative determinations, which will serve to give an accurate 
idea of the extent of the adtion under the only conditions 
we have investigated, or in regard to which we have 
written. 

In order to determine the amount of oxidation caused 
by the action of the atmosphere on a solution of antimony 
in hydrochloric acid, we reduce the oxidised solution by 
boiling the liquid over antimony bullets, and determined 
the loss in their weight, This method is fully described in 
our original paper, and is based not only on the reducing 
of the metal, but also on thefadt repeatedly observed, that, 
after the redudtion was complete, the smallest excess of 
the finely pulverised metal would not dissolve, even after 
prolonged boiling, and in the presence of a large excess of 
acid, if only the solution was protected from oxidation. 

We began our experiments by dissolving roo36grms. of 
pure antimony (a portion of the same used in our experi¬ 
ments on the synthesis of antimonious sulphide) in about 
30 cubic centimetres of pure hydrochloric acid (sp. gr.= 
(1-175), adding 3 cubic centimetres of very dilute nitric acid 
containing only about 5-4 per cent of HN03). After the 
solution was completed we added bullets made of pure an¬ 
timony (the same that had been used in our previous ex¬ 
periments), and boiled the solution in an atmosphere of 
carbonic dioxide, using the same apparatus which we 
described in our previous paper (loc. city After the 
reduction was ended, the solution was transferred to a flat- 
bottomed flask through a platinum tunnel, on which the 
bullets were retained; and, after washing into the flask 
the last traces of the solution, with as small an amount of 
hydrochloric acid as possible, the tunnel was renioved, the 
bullets washed with water, and again weighed as at first on 
the platinum tunnel. In reducing the original solution,, 
0-4100 of a gramme of antimony were dissolved from the 
bullets. The solution now containing 1-4136 grms. of 
antimony was next exposed to the air for different successive 
periods of time in a room having a varying temperature of 
from 150 to 30°, sometimes in the shade, and at other times 
on a window seat, where the sun’s diredt rays fell on the 
flask during severahhours of each clear day. 

We give in the following table the weight of antimony 
dissolved from the bullets after each sucessive exposure to 
the air, the amounts in each case being determined with all 
the precautions described above, and still more at length in 
our former paper :— 

Weight of Sb originally dissolved .. .. 1-4136 

1 

2 

3 
4 
5 
6 

from balls aft er 3 days’ exposure, 0-0150 
after 5 days 0-0295 

>> *0 ,, May 17 to May 27 0-0600 

)> 23 ,, May 27 to June 19 0-1340 

>> 37 )> June 19 to July 26 0-2960 
>> 120 July 26 to Dec. 24 0-4481 

0-9826 

During these experiments the volume of the solution was 
gradually increased by the hydrochloric acid used in wash^ 
ing as above described, so that at least the volume amounted 
to 100 cubic centimetres. 

It will be noticed that the amount of oxidation increased 
with the time of exposure, and that, so long as the amount 
was small, it was as nearly proportional to the time as 
could be expedted under the varying conditions. The in¬ 
creased a&ivity shown by determination No. 5 appeared 
to be due to the intensely warm weather and bright sun¬ 
shine during the period, and the last determination would 

seem to indicate that, after the oxidation reached a certain 
limit, the process went on more slowly, as we should 
naturally expect; but, with the greatly varying conditions 
during this long period, no certain conclusion can be drawn 
in regard to the effedt of any single cause. 

The adtion we are discussing is entirely in harmony with 
the chemical relations of antimony. -*The most striking 
characteristic of this elementary substance is its tendency 
to form compounds of the radical antimonyl, SbO. The 
oxychlorides, the oxybromides, and the oxyiodides, whose 
relations we have discussed so fully in our previous papers, 
are examples in point, and we have been continually 
surprised by the appearance of such compounds in re- 
adtions in the most unexpected ways. In this respedt 
antimony closely resembles vanadium, and with this 
element antimony is more closely allied than with its 
familiar associate, arsenic. What the precise reaction is 
in the present case we are not prepared to state. That it 
is not the simple conversion of a terchloride into a penta- 
chloride we are convinced; but, in order to elucidate the 
subject, further investigations are necessary. 

In this connection we may appropriately add that while 
the above determinations were in progress we repeated the 
experiment described on page 19 of our previous paper 
[loc. cit.). We treated in an open flask 5 grms. of finely 
powdered pure metallic antimony with 50 cubic centi¬ 
metres of strong and pure hydrochloric acid, to which we 
added only 1 cubic centimetre of the very dilute nitric acid 
(5'4 per cent) described above. The flask was placed in a 
warm, protedted place C30° C._), and shaken from time to 
time. Soon the acid became coloured reddish-yellow, and 
the chemical • action began. When it had apparently 
ceased, the contents of the flask were shaken together, and 
the solution became at once as colourless as water; but, 
on standing in the air, the colour rapidly returned, spread¬ 
ing from the surface of the liquid downward. These 
phenomena were repeated again and again during four or 
five months, untill the whole of the metal dissolved. 
According to the readtion usually assumed to take place 
under these circumstances, 5 grms. of metal would have 
required 50 cubic centimetres of acid, so that the effedt 
was obtained with only one-fiftieth of the amount required 
by this theory.* 

(To be continued.) 

NOTICES OF BOOKS. 

The Structure of the Cotton Fibre in its Relation to 
Technical Applications. By F. H. Bowman, D.Sc., 

F.L.S., F.C.S., F.G.S., &c. Manchester: Palmer and 
Howe. London : Simpkin and Marshall. 

We have here a very interesting and elaborate monograph 
based upon microscopical and chemical investigation, and 
valuable both from a scientific and an industrial point of 
view. The contents of the work were first laid before the 
public in a course of three ledtures delivered before the 
students of the Bradford Technical School, during the 
spring of 1880. Their publication was requested at that 
time, but Dr. Bowman wished to complete and to publish 
at the same time a series of investigations on the strudture 
of wool. As, however, other engagements have prevented, 

* Although in our synthesis of antimonious sulphide it was our 
constant study from the first to prevent the oxidation of the produdt 
and although we most carefully guarded every phase of the proces# 
jet the theory was advanced 'hat the apparent weight of the produdt 
was increased Dy a partial oxidation of the antimonious sulphide at 
the temperature at which ihe r.-d was converted to the grey modifi¬ 
cation. In answer to this wholly gratuitous assumpti >n, it is only 
necessary to say; 1. That the oxidation of the dried precipitate at 
this stage of the process is a well-marked phenomenon, with every 
phase of which we are requamted. 2. That the oxidation is always 
altended with a loss of weight. 3. That the produdts. of our deter¬ 
minations were always examined, and have been in two cases 
preserved, and that these do not show the least signs of oxidation. 

/ 
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for the time being at least, the execution of this design, 
the author has been induced to issue the present volume 
as it stands. 

Dr. Bowman begins with some very appropriate re¬ 
marks on the importance of technical knowledge, upon 
which, speaking not merely as a man of science, but as a 
pradtical manufadturer, he feels that the future of this 
country must greatly turn. He complains that, as a 
nation, “we have been unquestioningly following the rules 
of thumb which practical experience has shown will lead 
to certain desired results, without inquiring or considering 
whether these might not be better obtained in some other 
way. ’ He adds:—“ We often go astray in assuming that 
a process is far more simple than it really is, and in so 
doing we often overlook something which would, if ob¬ 
served, lead us to alter our method of procedure entirely,” 
—a very judicious hint. Here, as in several passages of 
the book, the author insists on the value of the microscope 
to the manufadturer and the dyer. By its use the causes 
of unexpedted and puzzling imperfedtions in the goods 
may often be detedted, raid a way struck out to avoid them 
in future. Before discussing the typical strudlure of the 
cotton fibre, he briefly notices the species of the cotton- 
plant, concerning the number of which botanists are by 
no means agreed. He gives tables of the length, diameter, 
and variation in the fibres from different sources. Next 
follows an account of the changes which the fibre under¬ 
goes whilst ripening. In early stages of their formation 
the growing cells are filled with juices of an astringent 
charadter, whilst in the ripe fibre the cell walls consist of 
almost pure cellulose. Hence it may be readily foreseen 
that the adtion of mordants, colours, &c., will be modified 
according as the fibre is mature or not, or as its develop¬ 
ment has been modified by unfavourable season. As re¬ 
gards the microscopical character of the fibre Dr. Bowman 
substantially confirms the results obtained by Mr. Walter 
Crum, F.R.S., in 1863. hie describes its general appear¬ 
ance as that of “ an irregular, flattened, and somewhat 
twisted tube, the tubular form in some cases being entirely 
lost, and the appearance resembling that of a wrinkled, 
twisted, irregular ribbon.” By these charadters it is easily 
distinguished from the fibres of wool and silk. As regards 
the internal strudlure of the fibre when seen by trans¬ 
mitted light, the author divides cotton fibres into three 
classes: Those where no internal strudlure is apparent, 
as occurs most frequently in immature and in over-ripe 
cotton ; those wh.se strudlure is simply tubular, and 
those where the interior of the cell is filled up with 
secondary deposits. Want of visible strudlure is some¬ 
times owing to a part of the length of the fibre being filled 
up with a solid, transparent, but impermeable matter. 
Such fibres, which the author calls “ kempy,” and indeed 
all fibres not perfedtly cellular, do not dye up a full shade, 
but receive merely a slight stain. Hence their occurrence 
in cotton goods is a great inconvenience to the dyer and 
printer, who are often perplexed to account for the uneven 
and meagre shades they obtain. Mr. Crum, as is well 
known, held that the dyeing of cotton was almost a purely 
mechanical operation, the outer sheath of cellulose adling 
as a dialyser. With this view the author does not 
entirely agree. He admits the osmotic adlion of the 
sheath of cellulose, and considers that this adlion should 
be carefully studied with a view to regulating it at pleasure. 
He admits, also, that cellulose is, chemically speaking, a 
body of a very inert or indifferent charadter. Still^he 
considers it not improbable that in some cases tindtorial 
matters may unite with cellulose, forming compounds 
sufficiently stable to resist the adlion of water. But 
whether these are true definite compounds, such as those 
of acid and base, he thinks unproven. The fixation of 
the colour may further depend, not upon the cellulose 
itself, but upon the juices of the plant not fully transformed 
into cellulose. 

The following is an interesting example of the necessity 
of cleanliness in manufacturing operations, and of the 
very trifling causes, as they seem to the outsider, which 

interfere with the dyer’s success:—A number of pieces 
were found covered with small white marks where the 
thread had refused the dye. These spots were visible in 
all shades, but more in slates and blues than in browns 
and blacks. Microscopic examination proved that the 
fault was not due to the presence of any foreign fibre, or 
of immature cotton. But these spots were always asso¬ 
ciated with a knot in the yarn, or a thicker place—“ the 
result of a piecing up of a roving, either in the card-room 
or spinning room.” The fingers of the work-people had 
come in contact with the threads at these points, and the 
perspiration and moisture of the skin had caused the parts 
to resist the dye ! In proof of this theory, grey pieces 
out of the same lot were scoured before dyeing, and came 
up perfectly free from spots. 

The following incident is also instructive :—One season, 
when very fine Egyptian yarns were being used, chiefly 
for delicate shades, the author was consulted in cases 
where individual fibres and masses of fibres had turned 
black or dark wherever salts of iron had been used in 
dyeing. This blackening arose from the presence of a 
tannin-like body present in the juices of the growing 
cotton-fibre, and which from the want of sun during the 
growing season had never changed into more neutral 
compounds. The next season, with the same class of 
goods and the same dyes, this defect hardly ever was met 
with. 

Passing over much matter valuable to the spinner and 
weaver, but of no chemical interest, we find the author 
returning at length to the theory of dyeing. He considers 
that in wool and silk there is an affinity for colouring- 
matters, producing true chemical combination. He agrees 
in fine with the illustrious Chevreul that colours are fixed 
in the fibre by chemical affinity, by mechanical mixture, 
or by the joint adtion of both. Exceedingly valuable are 
the illustrations, showing cotton fibres in different states 
dyed with turmeric, indigo, aniline-blue, and alizarin, all 
magnified 450 diameters. On comparing them, we find 
that the unripe pellucid fibre, and still more the “kempy” 
fibre, have received the colour merely in spots or blotches, 
the rest of their tissue remaining perfedtly white. In the 
fully-ripe fibre the colour is much more evenly distributed, 
and no white patches appear. 

The author holds that we are still “far remote from the 
standard of perfedl dyeing,” and that we are much more 
advanced in the mechanical than the chemical treatment 
of the raw material. “ One of the diredlions in which we 
are to look for increased perfedlion in our finished goods 
must be in the determination of the means which can be 
employed in the preliminary preparation of the fibre, so as 
to enable it better to perform its fundlion as a dialyser, 
and thus absorb a larger amount of colouring-matter, and 
distribute it more evenly.” 

We must here conclude this slight sketch of Dr. Bow¬ 
man’s work by pronouncing it a most valuable contribu¬ 
tion to tindtorial literature, and by expressing the hope 
that he may soon find opportunity to complete his investi¬ 
gations on the fibre of wool. 

Technical Vocabulary, English-French, for Scientific, 
Technical, and Industrial Students. By Dr. F. J. 
Wershoven. London, Paris, and Boston : Librairie 
Hachette et Cie. 

We have often remarked with dissatisfadlion to what a 
degree scientific and industrial words and phrases are ex¬ 
cluded from ordinary didlionaries and vocabularies. We 
find men who are, e.(j., very good French scholars, who 
can read a French novel or play as if to the manner born, 
and can converse with freedom and elegance. But of in¬ 
dustrial and technical French they know no more than 
they do of Chinese. Certainly in an age like the present 
this is a state of things at once discreditable and inconve¬ 
nient. For multitudes of people the only motive for 
studying the French language is the desire to have at 
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command its scientific and technical literature. Dr. 
Wershoven deserves the gratitude of all this numerous 
class for the work before us, which will prove a valuable 
companion for all who are studying the applied sciences. 
After a careful examination of this vocabulary we are 
happy to bear testimony to the accuracy with which 
French technical phraseology is rendered into idiomatic 
English. It must be remembered, however, that the book, 
the English and French indexes excluded, runs merely to 
268 pages, which is but small scope for the technical 
language of the sciences and their connected arts. The 
biological sciences and their applications in medicine, in 
hygiene, and agriculture do not fall within the author’s 
plan. The chemical manufactures, too, receive a less 
share of attention, comparatively speaking, than does 
pure chemistry, or than do the mechanical arts. Dyeing, 
tissue-printing, bleaching and colour making, the manu¬ 
factures of soap, manures, &c., figure here but to a small 
extent. On the other hand, beer, sugar,—which can 
scarcely any longer rank as an English manufacture—and 
paper are dealt with at some length, as are also earthen¬ 
ware, glass, and metallurgy. One of the very few in¬ 
stances of an expression not perfectly idiomatic is on page 
156. Speaking of the standard (French) for gold coin he 
writes—“ The law allows a variation (an allowance of 
3-1000).” The English term here is a “remedy.” It 
would be very difficult to do more than Dr. Wershoven 
has effected within' such narrow limits, and we venture to 
suggest to him the desirability of a companion volume, 
taking up the thread where it is here let fall. 

Elements of Agricultural Chemistry and Geology. By the 
late Professor J. F. W. Johnston, F.R.S., and C. A. 

Cameron, M.D., &c. Twelfth Edition. W. Blackwood 
and Sons : Edinburgh and London. 

The appearance of the twelfth edition of this standard 
work may serve as a reply to certain remarks in a work on 
the same subject which it was our duty not long ago to 
examine. In the volume before us English literature does 
possess a work on agricultural chemistry fully on a level 
with the present state of science. 

The principal new features of this edition are a summary 
of the experimental results of Messrs. Lawes and Gilbert, 
and an account of the recent experiments on phosphatic 
manures made by the Agricultural Association of Aber¬ 
deenshire. The latter experiments seem to point to con¬ 
clusions not quite in harmony with generally received 
theories. The Association felt warranted in declaring 
“ that phosphates of lime decidedly increase the turnip 
crop ; but that farmers need not trouble themselves to 
know whether the phosphates are of mineral or of animal 
origin.” Flitherto mineral phosphates, undissolved, have 
commonly been valued at a decidedly lower rate than ani¬ 
mal phosphates, and “ bone manures ” have fetched more 
money than ordinary superphosphate, though containing 
neither a large percentage of “ soluble phosphate ” nor of 
total phosphates. 

The second conclusion, based on the results of forty 
experiments, is likewise novel—“ That soluble phosphate 
is not superior to insoluble phosphate to the extent that is 
generally supposed.” 

As concerning nitrogenous manures, they infer from one 
hundred experiments that—“ Nitrogenous manures have 
little effedt on turnips .used alone, but when used along 
with insoluble phosphates they increase the crop ; that 
the addition- of nitrates to soluble phosphates does not 
seem to increase the solids or dry matter in crop; that 
there is no material difference between the effects of equal 
quantities of nitrogen in nitrate of soda and in sulphate of 
ammonia ; that fineness of division seems nearly as effec¬ 
tive in assisting the braird and increasing the crop as the 
addition of nitrogenous manures. Hence the most econo¬ 
mical phosphatic manure for turnips is probably insoluble 
phosphate of lime, from whatever source, ground down to 
an impalpable powder.” 

Another course of experiments consisted in applying dif¬ 
ferent classes of phosphates, with or without nitrogen, to 
the land in one year, taking then three successive crops of 
turnips without further manuring, and noting which appli¬ 
cation was most productive for the three years’ period. 
Highest stood : steamed bone-flour, dissolved phosphate 
with nitrogen, and roughly crushed bones. In a medium 
class came undissolved phosphate with nitrogen, and 
mineral phosphate, either dissolved or undissolved. 
Lowest came animal phosphate, dissolved or undissolved. 

We certainly think that the different kinds of manure 
here mentioned are not specified with the needful clear¬ 
ness. We want to know the difference between the “ un- 
dissolved animal phosphate” in the lowest class and the 
“ steamed bone-flour ” in the highest. But if the results 
obtained in these experiments are confirmed under other 
circumstances of soil and climate superphosphate must 
without doubt decline in public favour. If, as seen in the 
lowest class, dissolved and undissolved animal phosphates 
give substantially the same results, why need we go to the 
cost of making sulphuric acid and applying it to the bones ? 

In certain experiments performed by Dr. Cameron on 
mangels, finely-ground coprolite gave per equal weights of 
anhydrous phosphoric acid, a heavier crop than coarse 
bone-ash, which is a much more expensive article. 

Certain experimentsdescribed by Dr.Voelcker are remark¬ 
able as pointing in the same direction. He applied finely- 
ground coprolites, Redonda phosphate, precipitated phos¬ 
phate, and raw bone-meal in comparison with dissolved co¬ 
prolites, using the same money’s worth ixr each case. As com¬ 
pared with an unmanured plot ground coprolites gave an in¬ 
crease of 3 A tons of swedes per acre, Redonda phosphate 54 
tons, bone-meal only 1 ton 13 cwts., precipitated phosphate 
5 tons 6 cwts., dissolved bones 5 tons 13 cwts., and dis¬ 
solved coprolites 6 tons 13 cwts. These results present 
Redonda phosphate in a new light. As an aluminium and 
iron phosphate it has been neglected as incapable of sup¬ 
plying food to plants. But as in these experiments it 
surpasses bone-meal and precipitated phosphate, and falls 
but little short of dissolved phosphates, its value must be 
re-considered. 

As regards the diredt assimilation of atmospheric nitro¬ 
gen by plants, the authors, in agreement with Boussingault 
and in opposition to Ville, decide in the negative. The 
statement that urea is assimilated by plants without de¬ 
composition is fully proved by Ville and Hampe. 

The authors mention that on the Lodge Farm, Barking, 
there have been produced ten crops annually of Italian 
rye-grass of about g to 10 tons each. But how much of 
this is merely water 1 

The present edition of this work is admirably got up, 
and furnished with a double index—for the subjedt-matter 
and for the authors referred to. 

o. --— -7— - 

CORRESPONDENCE. 

BLOWPIPE CHEMISTRY. 

To the Editor of the Chemical News. 

Sir,—Blowpipe Chemistr}', or “ Pyrology,” is now pretty 
generally admitted to have been heretofore much negledted 
in England, France, and even Germany, except at Freiberg. 
It is the travelling mineralogist’s chief assistant, and 
ought to be (next to a knowledge of paleontology) the 
geologist’s. The modern discriminating chemist has 
almost come to delegate to it and to the spedtroscope his 
entire qualitative work. The metallurgist now regrets 
that he has negledted to devote at least a chapter to its 
merits, whilst even the chemical agriculturist and the 
medical pradtitioner would find, by treating poisoned 
organisms and then healthy ones in boric acid, &c., sepa¬ 
rately before the blowpipe, such radical readtionary differ¬ 
ences as would probably enable the results to afford to a 
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clever man, provided with a microscope, valuable clues of 
the causes of all disease. The farmer, or intending pur¬ 
chaser of lands, by treating weeds grown in soils or 
manure heaps in the same simple manner, would arrive at 
a fair qualitative knowledge of the chief mineral charac¬ 
teristics of the latter, without the expensive or nasty 
resort of a regular analysis. 

The above are a few advantages which, I believe, would 
immediately follow a little more encouragement by some 
of our leading physicists and chemists of the study of 
pyrology by means of the simple mouth-blowpipe or hand- 
blower ; but if the science were once fairly grasped and 
applied on the large scale by such men as those, it seems 
to me obvious that some remarkable and most important 
discoveries would soon be made by them. For instance, 
boric acid has been found, when treated before the 
blowpipe with various substances, to afford novel and in¬ 
teresting reactions and chemical compounds, unexpected 
even at Freiberg. What, then, would be the probable 
results and benefits to science should one of the dis¬ 
tinguished men above alluded to, with the means placed 
at his disposal by a rich and appreciative government or 
people, treat its analogue silicic acid as a reagent similarly 
before the oxy-hydrogen blowpipe ? It is evident that 
many minerals (silicates) could be made in this way, and 
important knowledge afforded to geologists and others of 
the adtual working of Nature in the formation of some of 
her rocks. The only question would be as to the nature 
of a support for the assay which could withstand heat 
sufficient to fuse silica, and I would suggest the trial of a 
thick piece or block of aluminium for the purpose.—I 
am, &c., 

W, A. Ross. 
Afton, W., October 26, i88r. 

SOURCES OF POTASH. 

To the Editor of the Chemical News. 

Sir,—Owing to the restriction of the output of potash salts 
at the Stassfurth and other salt-mines in Germany, the re¬ 
lations between supply and demand for potash products is 
so strained that the price of muriate has risen to £8 7s. 
per ton f.o.b. Hamburgh for 80 per cent, and there does not 
seem to be any reason why further aCtion of the German 
Government may not occasion a still greater advance in 
price. However pleasant this may be for producers of 
potash salts in this and other countries, consumers of the 
article in question who are compelled to pay the high price 
for muriate without being able to secure an advance in the 
returns for their finished article, naturally feel aggrieved at 
the position in which they are placed. As one of the 
grumblers may I ask, through the medium of your journal, 
if any attempts have been made to find sources of potash, 
similar to those in Germany, in the vicinity of our salt 
deposits. It is said that the potash salts now so exten¬ 
sively worked at Stassfurt and Leopoldshall received at 
first the name “ abraumsalze,” because common salt being 
the mineral sought for, they were looked upon as rubbish 
or waste (hence the word “ abraum ”). These now valu¬ 
able salts occur in beds of great thickness over the rock- 
salt deposits. In opening out the new salt fields of Fleet- 
wood and Middlesborougb, I would like to call the atten¬ 
tion of those concerned to the possible existence of similar 
potash deposits, knowing that the discovery and working 
of such would not only relieve us from a monopoly foreign 
to us in more senses of the word than one, but prove a 
source of profit to the owners.—I am, &c., 

Kalium. 
Manchester, October 26,1S81. 

Reaction for Gallic Acid.—Ammonium picrate pro¬ 
duces in solutions of gallic acid a red colouration, which 
in a few seconds passes into a fine green. Pyrogallic acid 
and tannin give also a red, which remains unchanged.— 
Polyt. Notizblatt. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ol temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdcmadaires des Seances, de VAcademic 
des Sciences. No. 14, October 3, 1881. 

Decision of the Congress of Electricians on the 
Unities of Electric Measures.—For these measures 
there are adopted the fundamental unities—centimetre, 
gramme, second, and this system is briefly designated by 
the letters C. G. S. The practical units, the ohm and the 
volt, will retain their present definitions ; the ohm is a 
resistance equal to io9 absolute unities (C. G. S.), and 
the volt is an electromotive force equal to io8 absolute 
unities (C. G. S.). The practical unit of resistance (ohm) 
will be represented by a column of mercury of 1 square 
m.m. in section at the temperature of o° C. An inter¬ 
national commission will be charged with ascertaining for 
practice, by means of new experiments, the height of this 
column of mercury representing the ohm. The name 
ampere will be given to the current produced by the electro¬ 
motor force of 1 volt in a circuit whose resistance is 1 ohm. 
Coulomb is the quantity of electricity defined by the con¬ 
dition that in the current of an ampere the section of the 
conductor is traversed by a coulomb per second. Farad. 
is the capacity defined by the condition that a coulomb in 
a condenser, whose capacity is a farad, establishes a 
difference of potential of a volt between the armatures. 

Application of Radiophony to Telegraphy. The 
Multiple-Inverse Elecftric Teleradiophone.—E. Mer- 
cadier.—This paper cannot be reproduced without the 
accompanying diagram. 

A New EleCtro-Magnetie Pointer, destined for 
Experimental Researches. — G. Noel.— The author 
describes an instrument intended for physiological experi¬ 
ments. 

Secondary Batteries.—J. Rousse.—In order to accu¬ 
mulate electricity for the production of light or motive 
power, the author has arranged secondary batteries, which 
differ from those of M. G. Plante. At the negative pole 
he uses a sheet of palladium, which, during the electro¬ 
lysis, absorbs more than goo times its volume of hydrogen. 
At the positive pole he uses a sheet of lead. The electro¬ 
lysed liquid is sulphuric acid at x-ioth. This element is 
very powerful, even when of small dimensions. Another 
secondary element which has also given good results, is 
formed at the negative pole of a slender plate of sheet- 
iron. This plate absorbs more than 200 times its volume 
of hydrogen when electrolysed in a solution of ammonium 
sulphate. The positive pole is formed of a plate of lead, 
pure or covered with a stratum of litharge, or pure oxide, 
or all these substances mixed. These metallic plates are 
immersed in a soluiion containing 50 per cent of ammonium 
sulphate. Another arrangement is at the negative pole, 
sheet-iron ; at the positive pole a cylinder of ferro-man- 
ganese. The electrolysed liquid contains 40 per cent 
ammonium sulphate. 

A Manganese Battery,where the Salts are Utilised 
or Regenerated.—J. Rousse.—Instead of the zinc in a 
Bunsen element the author uses ferro-manganese. As the 
liquids, he uses sulphuric acid at i-2oth and concentrated 
nitric acid, or if a feeble current is required, instead of the 
latter, potassium permanganate. The salts produced are 
manganese sulphate and nitrate. 

Levulose.—MM. Jungfleisch and Lefranc. —Not suit¬ 
able for abstraction. 

Verhandlungen des Vcreins zur Befbrdemng des 
Gewerbfleisses. June, 1881. 

Position of the Copper Trade in the Year 1880.— 
The total consumption of copper in Germany for the year 
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1880 is given as 406,1x6 cwts., and the total production as 
204,480 cwts. 

Part 7, 1881. 

Development of the Synthesis of Indigo.—Prof. 
Liebermann.—-A discourse delivered at the meeting of 
the Society, July 4, 1881. The author summarises the 
researches of Prof. Baeyer, and admits that from this 
quarter there is no immediate danger to the production of 
natural indigo. 

Die Chemische Industrie. 
Vol. 4, No. 4. 

Preparation of Potassium Sulphate from the Crude 
Potassium Salts of Stassfurt.—Dr. H. Gruneberg.—A 
summary of patents relating to the potash manufacture. 

Separation of Alumina from Ferric Oxide.—H. 
Beckmann.—The author shows that the caustic alkalies 
used for this purpose are contaminated with silica, alumina, 
and organic matter which render the separation uncertain. 
He proposes the use of baryta water, which, contrary to 
the earlier statement of Vauquelin, dissolves alumina 
completely, and has the advantage of not aCting upon 
silica.—Verein. Naturw. Braunschweig, 1880. 

Vol. 4, No. 5. 

Synthetic Production of Nitric Acid.—Atmospheric 
air streams through a series of closed vessels, and is ex¬ 
posed to the aCtion of the eleCtric spark, whereby hypo- 
nitric acid is formed, and is carried by the current of air 
into an absorption-column traversed by potash lye. The 
air and the liquid’ flow in opposite directions, so that a 
moderately concentrated solution of potassium nitrate 
flows off below.—Moniteur Indust., vii., p. 526. 

Determination of the Value of Lead Peroxide.—H. 
Fleck.—A weighed quantity is placed in a small flask 
fitted with a gas delivery tube, and decomposed with 
dilute hydrochloric acid. The chlorine evolved is passed 
into a solution of potassium iodide. When the escape of 
gas has ceased the solution is titrated with sodium hypo¬ 
sulphite, and the percentage of lead peroxide is calculated 
from the quantity of iodine. In rich samples the moisture 
should be determined specially.—Repertorium Anal. Chem. 

Vol. 4, No. 6. 

General Congress of German Manure Manufac¬ 
turers, Dresden, May 23.—The first question discussed 
was the influence of recent experiments on manuring with 
precipitated phosphate and “ Kladno-phosphate ” (a by¬ 
product from dephosphorising iron-ores by Jacobi’s patent) 
upon the consumption of superphosphate. The general 
opinion was that precipitated phosphate could not become 
a dangerous competitor, whilst the production of the 
Kladno-phosphate was likely to diminish in consequence 
of the introduction of the Thomas and Gilchrist process. 
The next questions considered relate merely to import 
duties. As to the value of Seltsam’s process for extracting 
from bones by means of benzol, the general opinion 
was that the additional quantity of fat obtained was not 
great, and that the quality was objected to by purchasers. 
The question whether organic nitrogen is equal in value 
to the nitrogen in ammonia and nitrates remained unde¬ 
cided, as the respective experimental results varied accord¬ 
ing to soils, methods of cultivation, &c. In a long discus¬ 
sion on the use of ammonium citrate, it appeared that 
iron phosphate is much more soluble in an ammoniacal 
than in a neutral citrate solution, whilst Koninck and 
Thiriart have shown that recently-precipitated alumina 
phosphate is very readily soluble in ammonia. The citrate 
process was pronounced to be the foundation of a correCt 
method of determining the value of superphosphates. 

Vol. 4, No. 7. 

This number is taken up with abstracts of patent speci¬ 
fications and extracts from other journals. 

Vol. 4, No. 8. 

Analysis of Sulphuric Anhydride and Fuming 
Sulphuric Acid.—O. Clar and J. Gaier.—The difficulties 
to be encountered here depend on inaccuracy in weighing 
substances so highly hygroscopic, and on losses in conse¬ 
quence of the violent reaction on diluting with water prior 
to titration. The authors, after criticising known methods, 
give a process which cannot be intelligibly described 
without the accompanying illustration. 

Journal de Pharmacie et de Chimie. 
July, 1881. 

Pharmacologic Study of Atropine.—J. Regnauldand 
F. Valmont.—The atropine of medicine is a mixture in 
variable proportions of two isomeric alkaloids, atropine 
(ofLadenburg) and atropidine (hyoscyamineof Ladenburg). 

Researches on Formic Ethers.—MM. Berthelot and 
Ogier.—These ethers, like the oxalic and the acetic ethers, 
are formed with absorption of heat. 

Artificial Production of Vivianite.—J. Girardin.— 
Already noticed. 

Transformation of Morphine into Codeine and 
Homologous Bases.—E, Grimaux.—From the Comptes 
Rendus. 

Complex Function and the Constitution of Mor¬ 
phine.—P. Chastaing.—Already noticed. 

Assay of Commercial Methylic Alcoho's Used in 
the Denaturation of Ethylic Alcohol.—C. Bardy.—The 
wood-spirit used in France for admixture with alcohol for 
industrial purposes is required to contain 40 per cent of 
pure methylic alcohol. As an easy method of ascertaining 
its quality, the author proposes to determine its chief 
residual ingredient, aceton. The method which he pro¬ 
poses depends on the transformation of aceton into iodo¬ 
form in presence of soda-lye and a solution of iodine in 
potassium iodide. Flis process will be described in a 
future number. 

A Compound of Iodoform and Strychnin.—M. 
Lextrait.—The compound in question is very unstable, 
being decomposed by light. It is also decomposed by a 
temperature of go°, by boiling-water, by ether and chloro¬ 
form, and in part by alcohol. The author assigns to it the 
formula—(C42H22,N204)3C2HI^. 

Determination of Salicylic Acid in Beverages.— 
A. Ren.ont.— Beer and cider are previously freed from 
carbonic acid by heating to 58= or 6oc. Wine is concen¬ 
trated to one-third of its volume by heating to from 70° 
to 8o°. The liquid when cold is treated three times with 
its volume of ether washed with water. The agitation 
should not be too violent, lest the ether forms an emulsion. 
Each treatment with ether is followed by a decantation. 
The collected ethereal solutions are freed from ether first 
by distillation and then by spontaneous evaporation. The 
residue is weighed, and treated by its volume of chloro¬ 
form, washed in water, and applied in three portions. 
The chloroformic solution is allowed to evaporate, and 
the residue is treated repeatedly with water till all acidity 
is removed, and the solution is then made up to 100 c.c. 
This solution, submitted to a colorimetric test in com¬ 
parison with a freshly-prepared solution of salicylic acid, 
contained o-2 grm. per litre. 

On Sewage.—H. Bouley.—This paper contains the 
strange assertion that the sewage of London is treated by 
the irrigation system. 

Journal fur Praktische Chemie. 
No. 12, 1881. 

On Two New Nitro-phenols.—F. Fittica.—The two 
compounds obtained and examined by the author are 
respectively the fourth and the fifth mono-nitro-phenol,— 
a result not in harmony with the “benzol hypothesis.” 
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Putrefaction Compounds of the Brain. — Florian 
Stockly.—The principal compounds obtained were skatol 
and paracresol, fatty acids from the acetic to the capronic 
inclusive, hydrocinnamic acid in considerable quantities, 
small quantities of pepton, and traces of leucine. If the 
produ&s of putrefaction are examined at an earlier stage 
succinic acid is obtained, which after forty-eight hours 
is no longer to be found. 

Chemical Examination of the Ambrosius-Spring 
at Marienbad, in Bohemia.—Dr. W. F. Gintl.—A very 
elaborate investigation, which shows that the character of 
the water in question has changed considerably since it 
was analysed by Dr. Raysky, in i860. 

On Isomalic Acid.—M. Schmceger.—The author has 
obtained the zinc and silver salts of this acid in the form 
of crystals. He does not consider it identical with the 
methyl-tartronic acid of Boettinger. 

Notes, by E. Drechsel:— 
1. A Crystalline Guanine.—The author finds that gua¬ 

nine, contrary to the assertion of the text-books, is soluble 
in ammonia, and can be obtained from the solution in 
crystals. 

2. A Modification of Pettenkofer’s Reaction for the 
Biliary Acids.—The author uses, instead of concentrated 
sulphuric acid, syrupy solution of phosphoric acid, which 
he mixes with a concentrated solution of the alkaline salts 
of the biliary acids, adds a little [sugar, and heats the 
whole in a small test-tube plunged into a flask of boiling 
water. 

3. On Calomel.—Calomel readily dissolves in a solution 
of mercuric nitrate at a gentle heat, with formation of 
mercuric chloride and mercurous nitrate. Mercuric 
chloride is precipitated, however, by mercurous nitrate, 
except an excess of mercuric nitrate is likewise present. 

Anthology of Modern Chemical Utterances.—H. 
Kolbe.—A selection of passages the curiosa infelicitas of 
which would greatly escape in translation. 

No. 13, 1881. 

Attempt at a Determination of the Reactionary 
Value of the Components of the Alcohols and Acids. 
—M. Menschutkin.—A bulky memoir, not susceptible of 
useful abstraction. 

Contributions to the Chemistry of the Chrome- 
Ammonium Compounds (III. Xanthocbrome Com¬ 
pounds).—The xantho-salts can only be prepared through 
the intervention of the roseo-salts. The author describes 
the preparation, composition, and reactions of xantho- 
chrome chloride, xanthochrome bromide, the correspond¬ 
ing iodide, nitrate, sulphate, dithionate, chromate, bi¬ 
chromate, platinum chloride, mercury chloride, carbonate, 
and hydrate. 

Anthology of Modern Chemical Declarations.—H. 
Kolbe.—A collection of illogical, ungrammatical, &c., 
passages from the writings of Lossen, Merz, Weith, and 
Wislicenus. 

Gazzetta Chimica Italiana. 
Anno 10, Fasc. 5 and 6. 

Observations and Researches on Blood-Stains.— 
—D. Vitali.—Attention has been recently called to a reac¬ 
tion discovered by Schcenbein—the blue colouration pro¬ 
duced by a mixture of oil of turpentine and alcoholic tinc¬ 
ture of the resin of guiacum, on the addition of a little blood 
or[a very dilute solution of haemoglobin. It is said that this 
reaction is preferable to any other, not excepting that 
founded on the formation of crystals of haemine and on 
speCtroscopic observation, and that none of the substances 
capable of simulating blood-spots give the same opaque 
blue colour. The author, however, shows that all sub¬ 
stances capable of aCting as direCt or indirect oxidising 
agents are capable of producing the same reaction. 
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On the Neutral Cerium Tungstate.—Prof. A. Cossa 
and Mario Zecchini.—The authors determine the atomic 
weight of cerium = 138. 

On Certain Derivatives from Natural and Syn¬ 
thetic Thymol.—E. Paterno and F. Canzoneri.— The 
authors examine the action of nitric ether on the methylic 
ether of nitro-thymol, that of dilute nitric acid upon the 
methylic ether of nitro-campho-ihymol, and the composi¬ 
tion of dibromo-oxymethyl-toluic acid. 

On Sacchulmic Acid.—Fausto Sestini.—-The author 
ascribes to this acid the formula CuHI0O4' 

Experiments on Cumo-phenols.—Dr. P. Spica.—An 
account of the aCtion of mono-chloracetic acid upon para- 
cumo-phenol in an alkaline solution, and upon ortho-cumo- 
phenol in presence of soda. 

Sulphacids of Cymene.—Prof. P. Spica.—The author, 
in contradiction to numerous chemical authorities, shows 
the existence of two cymenic sulph-acids. 

On a New Phenol.—Dr. G. Mazzara.—The phenol 
in question is obtained by melting the potassium salt of 
para-ethyl-methyl-benzol-sulphuric acid with potassa. Its 
composition is C9HI20. 

Researches on Blood-Stains.—Dr. Dioscoride Vi¬ 
tali.—The author gives-further details on the application 
of Schcenbein’s test for the detection of blood. 

MISCELLANEOUS. 

Cantor Lectures.—The following are the subjects of 
the courses of the Society of Arts Cantor Lectures for the 
Session just about to commence:—First course, on 
“ Some of the Industrial Uses of the Calcium Com¬ 
pounds,” by Thomas Bolas, F.C.S. Second course, on 
“Recent Advances in Photography,” by Captain Abney, 
R.E., F.R.S. Third course, on “ Hydraulic Machinery,” 
by Prof. John Perry. Fourth course, on “ Book Illustra¬ 
tion, Old and New,” by J. Comyns Carr. In connection 
with Capt. Abney’s lectures it is intended to arrange for 
an exhibition of photographic apparatus, processes, &c. 
These Lectures originated in 1863, with a bequest to the 
Society of Arts by the late Dr. Cantor. Since that date 
three or more courses have been given every Session, each 
course dealing with some application of Science or Art to 
Industry or Manufactures. 

NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the means 
of transmitting merely private information, or such trade notices 
as should legitimately come in the advertising columns. 

Sulphuric Test for Anthracen.—I have been trying to ascertain 
for some little time the modus operandi of a test called Meister’s sul¬ 
phuric test for anthracen, obtained in the distillation of coal-tar. 
None of my friends here appear acquainted with it. Could any of your 
correspondents kindly enlighten me ?—S. Baker, Jun. 

MEETINGS FOR THE WEEK 

Saturday, Nov. 12th.—Physical, 3. "On Spirals in Crystals,” by 
Lewis Wright. “ On Integrating and other 
Appliances for the Measurement of Elec¬ 
trical and Mechanical Forces,” by C. V. 
Boys. 

Silicates of Soda and Potash in the state of 
Soluble Glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the Manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 an i 20, Water Lane, Tower 
Street, E,C., who hold stock ready for delivery 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 2120 F. 

W 
£d 
c 
x w 
jv e 
n> 

3 s-§ 
On re 
3 

C 
w 
CD 

to 
O 

Alumina .... 59'oo 
Peroxide of Iron ... 
Silica . 
Titanic Acid. 
Lime, Magnesia, Potash, Soda, and 

Sulphuric Acid. 
Combined Water. 

Gertrude (extra qua!.) 1st Quality. 

0-47 

i8-oo 

0*23 

22’30 

53'8 3 

r57 
8*67 
5‘8o 

0-83 

29'27 

2nd Quality. 

52-00 

4'57 
I2‘00 

6*20 

ri4 

24-00 

T3 
<u 
m 
3 

0 
® « 

£ 43 a 
o *• g 
w 3 
aj c rt 

35 < 
a 
a <u 
3 *i 

c/3 * 
3 rt 

CQ 99-97 99-91 

MILLS are situated very 
and adjacent to Railways 

100*00 

Our MINES, DRYING KILNS, and GRINDING 
close to the Shipping Ports of BELFAST and LARNE, 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manuiadturers ot every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or any required power,for Irrigating, Draining, Mining, Rolling Mills, 
of*Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 

^Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleaching-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycenne, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes, 
pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construdtion. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerir.e and 

V SteanTsuperheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels,'Bevel Mitre, and Spur Moulded on the Shortest Notice 

bv Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN'S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

BAILEY’S 
LOW LIFT STEAM JET PUMPS, 

(HALLAM’S PATENT) 

For Lifting Water from Wells, Steam Ships, Tanks, 
Rivers, Reservoirs, &c. 

The three 

smaller ones 

are all 

Gun Metal. 

Prices for Heights of not more than 40 ft., at 30 lbs. Pressure 

Fleer e note these 
when ordering, 6 5 4 3 2 1 0 OA 

Bore of Water Deli¬ 
very Pipe in inches 4 3 2 1 1 i 4 

Bore of Steam Pipe 2j i£ G I i 
1 1 3 1 1 5 j 8 j t 

Delivery in gals, per 
hour at 30 lbs. prssre. 8000 5000 2500 1500 800 500 200 100 

Price .. £ 20 0 I2i 10 0 
i 1 2 1 

7 | 4 10 j 3 3 1 2 j 110 

W. H. BAILEY and CO., Engineers, &c., 
ALBION WORKS, SALFORD, MANCHESTER. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 

Phoenix Chemical Works Ironbridge, 
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THE CHEMICAL NEWS. 

Vol. XLIV. No. 1146. 

ON THE 

OCCURRENCE OF SELENIUM AND TELLURIUM 

IN JAPAN.* 

By Professor EDWARD DIVERS, M.D. 

At the Sulphuric Acid Works of the Imperial Japanese 
Mint, and at a private works, both in Osaka, the sulphur 
now employed comes from different parts of Japan, 
Kagoshima, Orta, Hokkaido, &c. In some of the sul¬ 
phuric acid made there I have found not inconsiderable 
quantities of selenium, and Mr. M. Shimose, one of my 
pupils, has also found more than traces of tellurium. 
Arsenic is also present in quantity. 

A former pupil of mine, Mr. Na'kagawa, now a chemical 
engineer in the Imperial Mint, states that the flue deposits 
of the sulphur burners is rich in selenium. 

I had hoped to have obtained by this time fuller parti¬ 
culars, but have been disappointed by not receiving in 
time supplies of acid and flue dust. 1 must therefore 
limit my communication to the announcement of the 
presence of these two elements in Japanese sulphuric acid, 
and of the probable occurrence of material quantities of 
selenium in Japan. A further communication will be 
published when particulars have been ascertained. 

THE DIRECT PRODUCTION OF PHENOL 

FROM BENZENE. 

By C. T. KINGZETT, F.I.C., F.C.S. 

At a meetrng of the New York Academy of Sciences on 
March 14th of this year, Dr. A. R. Leeds, of the Stevens 
Institute of Technology, made a communication! relating 
chiefly to peroxide of hydrogen, ozone, and benzene. 
Among other matters of interest therein referred to, he 
describes an experiment wherein 20 c.c. of benzene had 
been digested with 300 c.c. of a slightly acidulated 1*2 per 
cent solution of hydrogen peroxide during some days and 
under certain conditions as to temperature, &c.:—“ At 
the end of this time the liquid had become yellow, and was 
found to contain, beside the colouring matter, oxalic acid 
and phenol.” Benzene does not absorb oxygen when ex¬ 
posed to the air in sunlight or otherwise, and therefore it 
is unlike the terpenes and certain other classes of hydro¬ 
carbons ir. this respedt. This observation was recorded by 
the writer some years ago,J and Dr. Leeds confirms it in 
his paper. 

After reading Dr. Leeds’s communication it occurred to 
me that it would be interesting to ascertain if phenol 
is produced by placing benzene in prolonged conta&with 
air, water, and a hydrocarbon known to give rise to the 
formation of peroxide of hydrogen by aerial oxidation in 
the presence of water. Accordingly, I have conducted 
some few experiments to determine this question, and 
although the obtained results are chiefly negative in 
character, the matter is of sufficient interest to justify a 
brief description. 

Experiment A.—100 c.c.benzene were mixed with 100 c.c. 
of Russian turpentine ; 100 c.c. of water were added, and 
the mixture was maintained at 6o° C. during some six or 
seven days, and exposed meanwhile to a current of air. 

* Read before the Briitsh Association, York Meeting, Section B. 
f See Chemical News, vol. xliv., p. 219. 

t Journ. Chm. Soc., 1874, p. 5?3* 

of Phenol from Benzene. 

Attached to the vessel containing this mixture was a wash- 
bottle charged with cold water, in order to condense, so 
far as pra<5ticable, such substances as might be volatilised 
in the oxidiser and carried over in the air-current. From 
time to time further quantities of benzene and turpentine 
were placed in the oxidiser. As the oxygen was absorbed 
the oil-mixture became dark yellow in colour and increased 
in density: the aqueous solution also became coloured. 
It was proved by adtual determinations, which were made 
from day to day, that the presence of the benzene did not 
interfere with the produ&ion of the peroxide of hydrogen.* 
Thus, on the seventh day, 5 c.c. of the aqueous solution 
contained H202 equal to 12 c.c. N/10 Na2S203 solution, 
and the oxidised oil-mixture was proved to contain a large 
amount of that organic peroxide which by coritad with 
water gives rise to the peroxide of hydrogen. 

On the third and seventh days the aqueous solutions 
contained in (both) the oxidiser and the wash-bottle were 
examined for phenol, which substance was not found pre¬ 
sent. An addition of excess of bromine water caused the 
liberation of oxygen gas. but yielded no precipitate of tri- 
bromo-phenol, nor did the solution give any of the other 
reactions characteristic of phenol. 

On the seventh day the oil-mixture itself was tested for 
phenol, by agitating a part of it with caustic soda, sepa¬ 
ration of the alkaline extraft, neutralisation of this with 
dilute sulphuric acid, and examination of the solution thus 
obtained. Phenol was not found present. After the 
seventh day, more benzene and turpentine were added to 
the oxidised oil-mixture, and the temperature raised to 
100° C., a reflux condenser being attached to the oxidiser. 
The air-current was then kept up for several days, after 
which, however, the aqueous solution still contained some 
peroxide of hydrogen (100 c.c. = 10 c.c. N/10 thio-sulphate), 
but apparently no phenol. The oxidised oil was now of a 
very dark yellow colour and quite thick. The bulk of the 
aqueous solution was rendered strongly alkaline by dis¬ 
solving caustic potash therein, and this solution was then 
well agitated with the oil-mixture. This treatment caused 
the whole mass to become almost black by the diredt ab¬ 
sorption of oxygen from the air, strongly reminding the 
observer of the behaviour of pyrogallic acid. After a shor 
time the alkaline lye was separated from the oil, and neu¬ 
tralised with dilute hydrochloric acid, filtered from a little 
tarry matter, and the resulting solution carefully examined 
for phenol and pyrogallic acid. 

1. Treated with a great excess of bromine water it be¬ 
came milky, and in course of time deposited a slight 
amount of yellowish substance. This deposit presented 
characters distinct from those of tribromo-phenol, but 
almost identical with those of the similar or identical sub¬ 
stance which is precipitated from an aqueous solution of 
thymol on addition of bromine water. It was readily 
soluble in absolute alcohol and in ether, and was re¬ 
precipitated from the alcoholic solution on the addition of 
much water. 

2. With ammonia and calcic hypochlorite the produced 
reaction was not that of phenol, but resembled that given 
by a dilute solution of pyrogallic acid .examined con¬ 
currently. 

3. With ferrous sulphate it developed a greenish blue 
colour, like that which can be obtained by adding dilute 
acid to the pyrogallic blue obtained side by side. 

4. With ferric chloride the solution was coloured reddish 
brown. 

5. On addition of excess of caustic soda it darkened 
very much, and oxygen was absorbed from the air. 

6. It reduced potassic permanganate just as acid pyro¬ 
gallic solutions do. 

Experiment B was practically a repetition of the first ex¬ 
periment, and identical results were obtained. 

On this occasion it was observed that the substance 
which gives the slight precipitate with bromine water is 
lost—presumably by volatilisation—if the faintly alkaline 

* Journ. Chem. Soc., vol. xiii., p, 210, and Chemical News, vol. 
xxxii., p. 138, 
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solution be heated on the water-bath with the view of 
concentration. 

On testing dilute solutions of thymol, pyrogallic acid, 
and phenol side by side with the produft of the experi¬ 
ment, the results clearly confirmed the impressions made 
by the earlier observations. The behaviour with bromine 
water was exactly that of a dilute thymol solution, and 
the precipitate has precisely the same properties. The 
general behaviour towards reagents closely copied that of 
pyrogallic acid, but in no case was any reaction obtained 
clearly suggestive of phenol. It is quite true that neutral 
salts like chloride and sulphate of sodium do materially 
interfere with many of the reaftions for phenol; but as 
regards the most important test—with bromine water— 
that is not the case, and except in the most attenuated 
solutions this reaction produces a bulky flocculent precipi¬ 
tate, quite distinct from the partly adhesive and finely- 
divided nature of the deposit which is obtained from thy¬ 
mol and the produft of the experiment described above. 

In Dr. Leeds’s experiments a higher temperature was 
observed during the latter part of the time, since he satu¬ 
rated his water-bath with calcic chloride, but long before 
that period was reached his ra per cent solution of hydric 
peroxide must have been largely decomposed, and as it 
would then probably not exceed in strength that of the 
peroxide of hydrogen present throughout my experiments, 
any phenol which was formed was produced in all proba¬ 
bility in the earlier stages of his experiment. His tri- 
bromo-phenol weighed 0-25 grm., but no analysis of the 
produft is given in the paper from which I have gathered 
this faft. The total weight of bromine water precipitate 
obtained in my observations was, I believe, considerably 
greater, but yet not sufficient to enable me to conduft any 

analyses. 
I hope Dr. Leeds will be enabled to continue the study 

and afford some analytical information in support of the 
direft formation of phenol. I am rather of the opinion 
that in my experiments the benzene suffered no change, 
and it is certainly remarkable that benzene admits of oxi¬ 
dation by a 1*2 per cent solution of hydric peroxide. 

It is not my intention to continue the investigation of 
the subjeft of the experiments herein described. 

BREWING IN JAPAN. 

By R. W. ATKINSON B.Sc. (Lond.). 

The origin of the method of brewing used in Japan cannot 
be certainly known, but it is generally believed that it 
was brought over from Korea by some emigrants from 
that country. However that may be there is little doubt 
that it was employed in China at a period long anterior to 
that at which it became known in Japan, and as far as 
can be learnt, the process of manufafture was the same. 

As in our brewing process the manufafture of Japanese 
sake is divided into two parts, the first of which in its 
aim corresponds with malting, the second with mashing 
and fermentation, but beyond this general resemblance 
the two industries have little in common. I will, there¬ 
fore divide this description into two parts, the first 
treating of the material which is used in place of malt, 
and for which I am compelled to employ the Japanese 
word “ koji,” the second describing the subsequent con¬ 
version of the rice-starch, first into sugar, and subsequently 
into alcohol, the produft being called in Japanese sake. 

I. K5ji Making. 

This material, koji, is usually preserved in masses upon 
shallow wooden trays, and when examined will be seen 
to consist of grains of rice deprived of the embryo, and 
bound together by the interlacing threads of the mycelium 
of an airffungus. A seftion taken through a single grain 
shows that the outer layers are loose and penetrated by 
he mycelial fibres, whilst in the centre the outlines of the 
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cells can be faintly seen with very few grains of starch, 
which, indeed, have been gelatinised by a steaming pro¬ 
cess preparatory to the growth of the fungus. A com¬ 
parison of the chemical composition of the koji with that 
of the rice from which it was produced, shows that the 
most important change is the conversion of the insoluble 
albumenoids of the rice into a soluble form, which is ac¬ 
companied by the solution of much of the starch in the 
form of dextrose and dextrin, when the koji is treated with 
water. 

A. 
Whitened Rice 

B. 
Koii 

(Dried at ioo° C.). (Dried at ioo° C 
Insoluble in water— 

Starch .. per cent 56-00 
Cellulose • • 479 11 4-20 
Fat. 11 o-43 
Ash. 11 o-og 
Albumenoids.. • • 770 11 1-50 

Soluble in water— 

Albumenoids.. •• i'95 1 9 8’34 
Dextrose 

*•) rgi 
25-02 

Dextrin .. 11 3-88 
Ash. 11 0-52 

IOO’OO 11 99-98 

Water .. .. 1270 11 25-82 

The percentage of starch calculated from the amounts 
of starch, dextrose, and dextrin present in the koji amounts 
to 82*4, a number nearly agreeing with that present in the 
original rice. Other analyses confirm these results, the 
proportions of starch, dextrose, and dextrin alone varying 
in the koji. 

When the koji is treated with cold water, digested for 
some time, and filtered, a yellow solution is obtained 
which possesses the property of rendering thick starch- 
paste liquid within a very short time, five or seven minutes 
at 150 C., and half-a-minute to two minutes at a tempera¬ 
ture of 45° C. This solution of koji contains dextrose 
and dextrin together with albumenoids derived from the 
rice, in quantities which vary according to the proportion 
of water used for solution, and according to the duration 
of the digestion. When the koji remains in contaft with 
the water for a short time only, the specific rotatory power 
of the liquid is much higher than when the digestion is 
longer continued, and this is due to the circumstance that 
the albumenoid matters require a perceptible time before 
being degraded by the aftion of the water, so that the 
liquids resulting from short digestion contain a smaller 
proportion of nitrogenous matter, and hence th« dextrose 
and dextrin exert a more energetic effeft upon polarised 
light. 

The effeft of a higher temperature is to increase the 
amount of matter dissolved in a given time, and if the 
digestion be condufted at a temperature of 50° to 55° C. 
for three or four hours almost the whole of the starch may 
be brought into solution in the form of dextrose. The 
most favourable temperature appears to be 550 C.; above 
6o° C. solution is much less rapid, and is accompanied by 
a precipitation of a part of the albumenoid matter. 

It is to the presence of this albumenoid matter that 
solution of koji owes the aftive properties for which it is 
prepared and used, and I have compared its aftion upon 
various carbohydrates with that of malt extraft with this 
result, that whilst the latter effefts the hydration of cane- 
sugar, dextrin, and starch, the former hydrates maltose in 
addition to the others, which malt-extraft does not do. In 
this respeft, therefore, the diastase of koji shows a marked 
difference from that of malt, and this property necessarily 
renders the nature of the produfts of its aftion upon 
starch-paste different, malt-extraft producing as final 
produfts maltose and dextrin, whilst koji forms dextrose 
and dextrin, or if the aftion be long continued dextrose 
alone. The first produft of the aftion upon starch-paste 
is, however, maltose, and it is only by the further aftion 
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of the solution that this undergoes hydration, but as the 
diastase of koji is very powerful the maltose may not be 
found unless care is taken to avoid using an excess of the 
active agent. The conversion of starch into dextrose and 
dextrin goes on even at 0° C., the rapidity of solution in¬ 
creasing until it attains a maximum at 550 C., above 
which it diminishes, and at some point near 70° C. becomes 
entirely inactive. 

The points in which the extract of koji differs from that 
of malt are these:—1st in causing the hydration of maltose, 
and, 2nd, in the lower temperature at which its activity is 
destroyed, but a further difference lies in the essentially 
distindk mode of production of which I may now give a 
short sketch. 

The grains of rice are in the first place deprived of the 
husk before being sent into the market by the farmer, and 
the koji maker further removes the testa from the grain 
by beating in a wooden mortar by which not only is the 
thin outer coating of the endosperm removed, but many 
of the grains are broken, and from all the embryo is 
detached. The broken grains, the testa, and the embryo 
are separated and used for various purposes, whilst the 
cleaned entire (except for the absence of embryo) grains 
alone are converted into koji. They are next steeped in 
water and washed thoroughly to remove the dust adhering 
to them, after which they are steamed till the starch is 
gelatinised, and the grains have become flexible and horny 
looking. This takes from half-an-hour to one hour, after 
which the steamed rice is thrown on to straw mats and 
cooled, the workmen turning it over all the time to keep 
the grains separate. When sufficiently cold (about 26° C.) 
the foreman mixes a small quantity of the spores of a 
mould with a little of the rice, and then scatters the 
mixture over the remainder, the men working the whole 
up thoroughly with the hands. In this state it is allowed 
to remain in the cool part of an underground chamber for 
about twenty-four hours, where it preserves nearly the 
same temperature as at mixing. In most cases, but not 
always, water is sprinkled over the heaps, which are then 
spread out on shallow wooden trays, and transferred to 
the innermost of the underground chambers, where the 
temperature is kept pretty constantly about 8o° F., at least 
whilst work is actively going on. In these chambers the 
mixture of rice and spores remains for about thirty-six 
hours, during which time the spores throw out filaments 
of mycelium, and the temperature of the mixture on the 
trays gradually rises until it attains a maximum of about 
106° F., some 20° to 250 F. above the temperature of the 
enclosure, carbonic acid at the same time being abundantly 
formed and oxygen absorbed. A slow circulation of air 
provides for the supply of oxygen and the removal of car¬ 
bonic acid, the ventilation being effected merely by the 
warmer air rising up a square shaft at the end of the 
chamber to the air above. The chambers are in reality 
merely long low passages cut out in the clay about 15 or 
20 feet below the level of the ground, and are about 50 feet 
long, 5 feet broad, and 4 to 5 feet high. As soon as the 
masses on the trays have become matted together by the 
threads of mycelium, and the temperature has risen to 
about 106° F., the workman spreads the material out in 
shallow layers to lower the temperature, that there may 
be no danger of it becoming spoilt, but after having cooled 
down several degrees he once more collects the mixture 
into heaps and permits the temperature to rise a second 
time to nearly the same point as at first. When the tem¬ 
perature has risen sufficiently a second time the rice, or 
koji, as it has now become, is again spread out, and left 
for the remainder of the time, during which it gradually 
cools down till it has the same temperature as the chamber. 

The trays are removed and preserved in cool dry places 
until they are required for use. During this process the 
rice loses about 11 per cent of its weight calculated on the 
dry rice used, and it is by this species of combustion that 
the temperature of the chambers is kept up (for no external 
heat is applied), the carbonic acid and water liberated, 
and the oxygen used up. During the winter, when the 
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production of koji is carried on most actively, the difference 
between the temperature of the chamber and that of the 
external air may be as much as 50° or 6o° F., there being 
no greater variation in the chamber temperature than 4° 
or 50 F., whilst the temperature of the koji at times rises 
25° F. above the temperature of the chamber. During the 
summer the amount of work diminishes, and there is then 
very little difference, sometimes none at all, between the 
outer and the inner temperatures, as a result of which 
the ventilation is much impaired and the growth of the 
fungus becomes weakened for want of the necessary 
oxygen. On this account the chambers are rarely used 
during the summer. 

II. Mashing and Fermentation. 

The koji thus prepared is used by the brewer for the 
purpose of bringing the starch of the rice into solution, 
and probably also because there are adherent to the 
grains of koji germs of the ferment, which subsequently 
convert the dextrose formed into alcohol and carbonic 
acid. The brewing operations are essentially two in 
number, the first being in order to obtain a quantity of 
vigorous ferment, and the second to allow the yeast 
prepared in the first process to effect the conversion into 
alcohol of the sugar already formed and that afterwards 
produced. The materials employed consist only of 
steamed rice, koji, and water, and although in different 
works the proportions vary slightly, those used at the 
works in Tokio may be given, as all the subsequent ana¬ 
lyses refer to this mixture. In the first stage the propor¬ 
tions are the following, the quantities of steamed rice and 
koji referring to those bodies taken in the ordinary market¬ 
able condition of rice:— 

Steamed rice. 1*985 bushels 

Koji.0'794 >> 
Water.15*880 gallons 

This mixture is divided into several shallow vessels and 
thoroughly agitated : at first it forms a thick mass, but 
gradually, under the influence of the solution of koji, be¬ 
comes thin and sweet-tasted. These operations are always 
carried out in the winter, and the mash at this period 
rarely has a temperature above 5° C., and generally rises 
very little above o° C. After remaining in these shallow 
tubs for some time (several days) the mash is next collected 
in a single larger vessel, in which its temperature is raised 
by the introduction of closed wooden barrels filled with 
hot water. Almost immediately after heating fermentation 
sets in, and continues for several days, during which time 
the temperature rises to about 23® C. After being heated 
for a time, which varies in different breweries, the mash 
is returned to the shallow tubs and allowed to cool down. 
It then contains about 10 per cent of alcohol, but the 
object of this fermentation is not so much to produce 
alcohol as to obtain a ferment which in the second stage 
will cause the rapid conversion of dextrose into alcohol. 
The two following analyses show the composition of the 
mixture on the third and fifth days respectively before the 

heating had commenced. 
3rd day. 5th day. 
Per cent. Per cent. 

Dextrose .. .. .. .. 7’35 12*25 

Dextrin . 5-12 5't>9 
Glycerin, ash, and albumenoids trace 0*48 

Fixed acid. 0*017 0*019 

Volatile acid .. . — 0*008 

Water (by difference) .. .. 8rs*3 8i’553 

100*000 100*000 

Starch undissolved .. 20*43 15*46 

The composition on the following days, after heating 
I on the fifth day, is as follows. 
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7th day. 10th day. 12th day. 14th day 
Per cent. Per cent. Per cent. Per cent 

Alcohol 5'2 8-6l 9'4I 9’20 

Dextrose .. 5'4 °'99 0-49 0-50 

Dextrin 7'° 2-8l 272 2'57 
Glycerin, &c. .. ri4 2-82 2-35 i-93 
Fixed acid.. 0-31 0'24 0-31 0-30 
Volatile acid 0-15 O-II 0-05 0-03 
Water (bydiff.).. 8o'8o 84-42 84-67 85-47 

IOO'OO 100-00 IOO'OO IOO'OO 

Starch undissolved io-68 12-46 n-55 12-05 

The percentage of starch undissolved refers to the 
original weight of the materials used, the percentage in 
the original mixture before any change took place being 
32-17, and is calculated by deducting from 32-17 the 
amount of starch equivalent to the alcohol, dextrose, and 
dextrin found in the liquid. 

When the first stage is finished the mash is used like 
yeast, and mixed with fresh quantities of steamed rice, 
koji, and water in three portions, so that, including all 
additions, made the composition of the mash (supposing 
no change to have taken place) should be as follows:— 

Per cent. lbs. 
Dry rice.. .. 1450 = 347 

(containing 29- 15 starch) 
Water .. .. 27247 = 65-3 

41747 IOO’O 

The fresh quantities of koji are used for the purpose of 
effecting the solution of the additional quantities of starch, 
as the koji added during the first stage becomes quite ex¬ 
hausted. The addition of fresh food in the form of sugar 
causes the growth of the yeast present to take place 
vigorously, and the temperature of the mixture thus rises 
considerably, carbonic acid is given off explosively, and a 
fragrant odour spreads everywhere. 

At the same time that the yeast is using up the sugar 
already formed, new quantities are being brought into 
solution by the adtion of the koji, and thus the two pro¬ 
cesses go on concurrently, the fermentation never being 
arrested by the presence of a large amount of sugar at any 
one time, and only stopping when the food is exhausted, 
or when the percentage of alcohol becomes so great that 
it kills the yeast. In this respedt the Japanese brewing 
process differs from our beer-making; in the latter the ac¬ 
tivity ofthe diastase is destroyedbeforefermentationbegins, 
so that, except by the diredt addition of sugar, no increase 
in the amount of the latter can take place after the mashing 
is finished, and the total amount of alcohol formed cannot 
exceed that equivalent to the weight of sugar and dextrin 
in solution at the beginning of the fermentation. 

The following are the analyses of the Japanese mash 
during the second stage :— 

17th day. iqth day. 2istday. 24th day. 28th day. 
Per cent. Per cent, , Per cent. Per cent. Per cent. 

Alcohol 5-80 9-44 11-83 12-41 I3-23 
Dextrose .. 2'06 1-16 0-27 0-27 — 

Dextrin 3 89 2-74 1-42 0-47 0-41 

Glycerin, &c. 0-043 1*09 1-98 1-68 1-99 

Fixed acid.. 0-015 0-03 0-058 0-086 0-107 

Volatile acid — 0-029 0-086 o'o6i 

Water 88-192 85-54 84-4I3 84-998 84-202 

ioo-ooo IOO’OO 100-000 IOO'OOO ioo-ooo 

Starch undissolved— 
12-814 7-85 5-534 5-4 4-18 

Temperature.. 190 C. 250 26° 20° 12° 

The alcohol steadily increases, whilst at no time is any 
considerable amount of sugar present; it is no doubt 
formed from the starch, but is as quickly used up by the 

ferment. 
After this point is reached the mash is filtered, and the 

tuns rinsed out with water, which is added to the rest of 
the brew, a circumstance which explains the diminished 
percentage of alcohol in the filtered liquid, the composi¬ 
tion of which was as follows :— 

Composition of the Filtered. Sake. 

Alcohol . 
Dextrose .. — >> 
Dextrin. 
Glycerin, &c. 

; ; | 1-992 >> 

Fixed acid .. .. 0*130 >> 
Volatile acid .. 0*020 5) 
Water. .. 86718 >> 

Specific gravity .. 

100-000 
.. 0-990 

The insoluble residue retained 6 per cent of its weight 
of alcohol, which is recovered afterwards by distillation. 

The analyses given below of various specimens of sake, 
produced in different breweries, show, that there is no 
great variation in the composition of this liquid, and also 
that it differs markedly from beer in the very minute pro¬ 
portions of dextrose and dextrin which it contains. 

The yield is not very good: in the process which I 
had the opportunity of thoroughly examining the quantity 
of alcohol obtained amounted only to 50 per cent of that 
theoretically obtainable from the starch, and the numbers 
given to me at Itami and Nishinomiya indicate a yield of 
56-8 and 55-5 per cent respedively. 

The fermentation appears to be spontaneous, and pro¬ 
bably resembles the wine fermentation in the fad that the 
germs introduced are adherent to the materials employed. 

Composition of Various Specimens of Sak£ From Itami and Nishinomiya. 

Itami. Nishinomiya. 
_I_ _________ 

NameofSakd . . . . “Hatsu- 
hikage.” 

“ Shira- 
yuki.” 

--> 
“ Iro 
zakari.” 

“ Tai- 
riyo.” 

“ Saki- 
gake.” 

“ Kome- 
ichi.” 

"Zui- 
ichi." 

Name of Brewer . . , 
Konishi Konishi Idzumi Tatsu Tatsu Tatsuma 

. Shin- Shin- 
Mote. 

Man- Gonuske. yasu. Kijiro.; 
yemon. yemon. suke. 

Alcohol. 12-30 12-15 12-15 13-10 I3-73 11-20 12-83 iroo 13-50 

Dextrose .. 0-62 0-312 0-44 0-56 0*404 — 0-82 0-20 1-41 

Dextrin . 0-255 0-256 030 0-05 0-18 o’i6 0-22 0-14 o-39 
Glycerin, ash, and albumenoids.. 1-530 2-15 i"857 1-46 i-833 i-8i 1-22 1-58 3-02 
Fixed acid . 0-145 0-13 0-123 0-32 0-143 0-12 0-32 0-13 0-24 

Volatile acid. 0-015 O’OI 0-032 0-03 0-026 — 0-014 0 014 0-013 

Water (by difference). 85-135 84-992 85-098 84-48 83-684 86-71 84-576 86-936 82-427 

100-000 100-000 100-000 100-000 IOO'OOO IOO’OOO 100-000 100-000 IOO'OOO 

Specific gravity . 0991 0-992 0-992 0-993 o-q8q 0-990 0-990 0-991 c-994 
Specific rotatory power. 360 25-6° 33° 19-7° 24° 16-4° 37° 20-6° 4i'6° 

/ 
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The average size of the full-grown ferment is 0-0082 m.m. 
in diameter, and the different specimens do not vary very 
much from that average. Whether it is a variety of a 
known species, or whether it differs from those already 
known, I am not able to say, but it certainly differs from 
Saccharomyces ellipsoidens in its uniformly larger size, 
and from most of the other wine ferments in the regularity 
of its form, whilst it differs from the beer ferment both in 
its smaller size and in its capability of living in presence 
of 12 to 15 per cent of alcohol. 

The fermented liquid after filtration is clarified by being 
allowed to stand in large wooden tuns for about fifteen 
days, after which the clear liquid is decanted and preserved 
in store vats. During the hot months of summer the 
germs of various forms of disease develop in the sake, and 
to destroy them the brewer has for 300 years been 
accustomed in the spring to heat his wine to 120° to 130° 
F. This at first sight looks like a “ Pasteurising ” process, 
but the essential feature of that process is omitted, for 
after heating the sake is poured back into the same vats, 
and no precautions are taken to destroy the ferments left 
in the store vats. Hence the necessity is felt of keeping 
a constant watch over the sake, and on an average it re¬ 
quires to be heated about once a month during the five 
hot months of the year. After being kept the liquid con¬ 
tains a smaller amount of alcohol, the dextrose has dis¬ 
appeared, and the amounts of fixed acid (ladic) and of 
butyric acid have increased, but there is in addition ammo¬ 
nia formed from the albumenoid matter, and also a volatile 
oil, the nature of which has not yet been ascertained, but 
which, even more than the butyric acid, contributes to 
produce the disgusting odour which such “ turned ” sake 
possesses. 

Two kinds of ferment cells are present in great numbers 
in the diseased sake, one of which resembles the ferment 
of “ turned ” beer figured in Pasteur’s “Etudes sur la 
Biere,” plate I., fig. 1, and the other almost identical with 
the ferment found in putrid beer figured in the same plate. 

By modifying the heating process used in such a way as 
to keep the liquid out of contact wiih air, and to preserve 
it in clean barrels completely full, there can be no doubt 
but that the brewing industry in Japan might become 
more extensively developed, and furnish a larger proportion 
to the Revenue than it does at present, without making 
the consumption of alcohol remarkable; and such a source 
of revenue is much needed to relieve the farming classes 
from much of the pressure to which at present they are 
subjed, the farmers contributing rather more than two- 
thirds of the entire revenue. 

CONTRIBUTIONS FROM THE CHEMICAL 

LABORATORY OF HARVARD COLLEGE* 

By JOSIAH PARSONS COOKE, Diredor. 

(Continued from p. 222.) 

II. Argento-antimonious Tartrate (Silver Emetic). 

On one occasion when analysing antimonious chloride we 
noticed the formation of “ silver emetic,and the obser¬ 
vation led us to fear that this compound might be 
occluded by the argentic chloride or bromide, precipitated 
from a solution containing tartaric acid and antimony. 
This suspicion, thus excited, led us to make an investi¬ 
gation of the substance in question, with the following 
results:— 

As stated in our former paper, this compound was origin¬ 
ally obtained by Wallquist by precipitating nitrate of silver 
with tartar-emetic, and was analysed both by him and by 
Dumas and Piria. These chemists obtained respectively 
27-31 and 28-05 per cent of oxide of silver. They appear, 
however, to have prepared the substance only in an amor- 

* Presented to the American Academ- of Art' a~d Sciences, May xi, 
1881. 

phous form. As stated in the paper just cited, we first 
noticed the formation of crystals of the compound in a 
concentrated solution of antimonious chloride and tartaric 
acid, to which had been added an excess of argentic nitrate, 
and from the circumstances of their formation we were 
led to form a somewhat erroneous inference in regard to 
their relation to water. We find that the substance is fat- 
more soluble in this solvent than at first appeared. We 
have found from further investigation that one part of 
silver emetic dissolves completely in one hundred parts of 
boiling, and in somewhat less than five hundred parts of 
water at i5°C. In one determination made by evaporat¬ 
ing a saturated solution, which had stood a long time at 
a temperature of 150, we found that one thousand parts of 
water had dissolved 2-76 parts and in another 2-68 parts of 
the salt. There is obviously therefore no danger of the 
formation of this produd in the precipitation of chlorine, 
bromine, or iodine from solutions of the antimony com¬ 
pounds of these elements in tartaric acid, unless the excess 
of silver nitrate is very large and the solutions very con¬ 
centrated ; and although we have most carefully looked 
for it in the precipitate we have never discovered it, except 
under the peculiar conditions described in our former 
paper, and our fear that it might be occluded by these pre¬ 
cipitates was wholly unfounded. 

It is evident from the above experiments that the 
solubility of silver emetic in water, like that of cream of 
tartar and other salts of tartaric acid, is very greatly in¬ 
creased by heat, and we were easily able to obtain good 
crystals of the compound in large quantities by dissolving 
the precipitate, obtained as Wallquist describes, in boiling 
water, and allowing the solution to cool. The crystals 
are colourless and have a very brilliant, almost an ada¬ 
mantine, lustre. 

From the reaction by which silver emetic is formed we 
should infer that the composition of the salt would be ex¬ 
pressed by the symbol 

Ag,Sb0,H2m'04,'"(C4H202).H20. 

This compound would theoretically contain 26-34 Per cen* 
of silver and, as a mean of three analyses, we obtained for 
the amount of silver in the crystals 26-30 per cent, as pre¬ 
viously stated. 

The crystals of silver emetic rapidly blacken in the 
light, and are very easily decomposed by heat. This 
decomposition takes place at about 20ooC. with a slight 
explosion. A very fine carbon dust is blown out of the 
crucible, and a residue is left behind, which under the 
microscope is seen to consist of spangles of metallic silver 
mixed with an amorphous powder. Almost the whole of 

the powder dissolved easily in a solution of tartaric acid, 
and it evidently consisted of Sb203. In one experiment 
we weighed the silver emetic and the produd, and found 
that 0-8460 grm. of the salt left 0-5304 grm. of residue. 
If the residue consisted solely of silver and Sb203, theory 
would require 0-5200 grm., and it can be seen from this 
how perfed the decomposition was. It is dbvious, there¬ 
fore, that were this compound occluded as we at first 
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feared, it would have made itself evident on drying the 
precipitates. 

Mr. W. H. Melville, assistant in this laboratory, has 
made the following crystallographic measurements of the 
crystals whose formation and reactions we have described. 

Angles between Normals. 

(iii) A (ioo) 70° 19J' 

(hi) A (hi) 70° 17' 

a : b : c = 1: 1-386 : o,57i. 

I. Measured. 
100 A no S4° 12' 54° 19' 
iii A no 54° 5i' 54° 54' 

The pinacoid planes were irregular, and the angles can 
only be regarded as approximate. 

System Trimetric with Hemihedral Habit. 

Observed planes + k -[iii} jiooj- jnoj jonj ? 

In the following table the crystallographic ratios are 
compared with those of the acid tartrates of rubidium, 
caesium, and potassium, formerly measured by us, and 
which have the same general form and hemihedral habit. 

Vertical. Macro. Brachy. 

Acid tartrate of cresium .. o-66i I C694 
>> )> rubidium .. 0-695 I 0-726 

potassium. 0-737 1 0-711 
Silver emetic I 0-721 

III. On the Solubility of Argentic Chloride 

in Water. 

In our analyses of antimonious chloride we constantly 
noticed, while washing the precipitated chloride of silver 
with warm water, that although the water first decanted 
from the precipitate was perfectly clear, it became turbid 
when mixed with the successive washings ; and on inves¬ 
tigating the cause of this unexpected result, we found that 
it was due to the chloride of silver dissolved by the pure 
wash water, and re-precipitated by the excess of nitrate of 
silver in the filtrate. As the solvent aftion of the water 
used for washing the precipitate evidently produced a 
marked effeft on our chlorine determination, we determined 
at once to investigate the extent of the influence. 

This subject has already been studied by Stas, whose 
observations are summed up by Dr. John Percy,* in his 
recent volume on the Metallurgy of Silver, in the following 
words:— 

“ The solubility of the chloride is greatest when in the 
flaky state, as precipitated in the cold from a sufficiently 
dilute solution of silver; the solubility diminishes as the 
flakes shrink when left to themselves, or as they are ren¬ 
dered pulverulent by long agitation with water. Flaky or 
pulverulent chloride of silver, dissolved in water, pure or 
acidified by nitric acid, is precipitated by the addition of a 
salt of silver, or of hydrochloric acid, or of an alkaline 
chloride.The solution of the chloride is wholly 
effected by pure or acidified water, as the case may be, 
and is not caused by the soluble salt formed simultaneously 
with the chloride of silver. The presence of nitric acid 
in the water does not affeCt the solubility of flaky chloride 
of silver; but it increases the solubility of the pulverulent 
chloride in proportion to the quantity of acid present. 
The precipitation of the dissolved chloride is the exclusive 
result of its insolubility in the solution formed by adding 
an excess either of the silver salt or of the alkaline 
chloride.” 

So also in Liebig and Kopp (Jahresbericht, 1871, 339): 
—11 According to Stas, the granular scaly and crystalline 
chloride is wholly insoluble in cold water : in boiling water 
the solubility is comparatively great, but decreases rapidly 
with the temperature.” 

In our own investigation of this subject we have at once 
confirmed and extended these observations of Stas, and 

* 11 Metallurgy of Silver and Gold," Part I., p. 60. 
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our results may be of interest as showing that in the very 
familiar method of determining chlorine by precipitation 
with nitrate cf silver, which is generally supposed to be 
extremely accurate, a sensible error may arise from the 
solubility of the chloride of silver in the hot distilled water 
used in washing the precipitate. It would be well for every 
analyst to make the following very striking experiment, 
which will enable him to appreciate the extent of the 
aCtion in question. 

Take from 3 to 10 c.c. of pure hydrochloric acid, and 
precipitate the chlorine in the usual way with nitrate of 
silver, avoiding a large excess. After pouring off the 
supernatant liquid and washing the precipitate once or 
twice with cold distilled water, pour upon the white flaky 
chloride of silver a comparatively large volume of boiling 
water. As soon as the precipitate settles, pour off the 
clear hot water, dividing the solution between two preci¬ 
pitating jars. To one of these add a few drops of a solu¬ 
tion of nitrate of silver, and to the other a few drops of 
hydrochloric acid. In both cases a precipitate of chloride 
of silver will fall, and most chemists, certainly, will be 
surprised at the effect; for it is not a mere turbidness that 
results, but a well-defined precipitate, whose amount is 
easily estimated. Successive portions of boiling water 
poured upon the precipitate give the same reaftion. In 
one experiment the reaftion was still perceptible in the 
fourteenth wash-water, But under the aftion of the boil¬ 
ing water the precipitate becomes crystalline or granular, 
and the aftion lessens, until at last the water does not 
dissolve sufficient chloride of silver to cause even a cloud¬ 
iness on the addition of nitrate of silver, as just described. 
Mr. G. M. Hyams, a student in this laboratory, washed 
two different portions of chloride of silver with boiling 
water until the aftion ceased, and then weighed and ex¬ 
amined the residue. In the first experiment 1-4561 grms. 
of chloride of silver were washed with 66 litres of water. 
The chloride of silver was then collefted, and found to 
weigh 1-2320 grms. Hence 0-2241 grm., corresponding to 
15-39 per cent, had passed into solution. In the second 
experiment 60 litres of water were used, and 16-03 per 
cent of the chloride of silver originally precipitated were 
dissolved. These numbers, however, are only approxi¬ 
mately accurate, for as the precipitate becomes granular it 
settles with less readiness, and there was necessarily some 
loss in filtering off so large a volume of liquid. 

In the experiments above described the boiling water 
produced only a very slight decomposition of the chloride 
of silver. The precipitate, granulated by the washing, 
readily dissolved in aqua ammonia, leaving less than a 
milligramme of black powder, which was proved to be 
metallic silver. 

The solvent power of water on freshly precipitated 
chloride of silver did not appear to be influenced by the 
presence of free nitric acid, even in large quantities. We 
tried the effeft both of dropping the nitric acid on the 
precipitate before pouring on hot water, and also of pre¬ 
viously adding nitric acid to the boiling wash-water. We 
used amounts of nitric acid (£=1-355) varying from 5 to 
200 c.c. to the litre of water, but without finding any 
marked difference in the result. 

The presence of a small amount of nitrate of silver in 
the water entirely prevented its solvent aftion, so far as 
we could discover. In order to determine the limit of the 
aftion, we added different quantities of nitrate of silver to 
the boiling water before pouring it on to the precipitated 
chloride of silver. With 1 centigramme of nitrate of sil¬ 
ver to the litre of water there was a marked turbidness on 
subsequently adding an excess of the same reagent to the 
filtrate. With 2, 3, or even 4 centigrms. to the litre an 
opalescence could still be distinguished, although con¬ 
stantly diminishing with the increasing amount of the salt. 
With 5 centigrms. there was no opalescence, and we con¬ 
cluded that 1 decigrm. of nitrate of silver to the litre of 
boiling wash-water would certainly prevent all aftion. 

A few drops of hydrochloric acid added to the wash- 
water greatly diminishes its solvent aftion on flaky chloride 
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of silver, but does not wholly prevent it, as is evident from 
the fadt shown in the table below, that hydrochloric acid 
does not precipitate chloride of silver from its solution in 
water nearly as effectually as nitrate of silver ; and, as is 
well known, hydrochloric acid, if in any considerable 
excess, exerts a strong solvent adtion on the precipitated 
chloride. 

As shown by Stas, the precipitation of chloride of sil¬ 
ver, from its solution in hot water by the reagents we have 
named, depends solely on the change which the reagents 
produce in the solvent. That the adtion is an example of 
simple solution is shown by the fad that a considerable 
portion of the chloride of silver dissolved in boiling water 
is deposited when the solvent cools. This phenomenon 
is a striking one, and can easily be observed by pouring 
into a glass crystallising pan some of the clear solution 
obtained in the experiment described above. As the water 
cools it becomes cloudy, and deposits a granular powder, 
which adheres to the bottom of the glass. The grains are 
usually very small; but if the solution cools slowly the 
crystalline form can readily be distinguished under the 
high powers of a good microscope, and the little cubes 
present all the charaderistics of the native crystals of 
chloride of silver. It is evident, therefore, that the granu¬ 
lar condition of chloride of silver is a crystalline condi¬ 
tion, and this experiment may elucidate the manner in 
which the native crystals are produced. 

We have thus far only spoken of the solubility of 
chloride of silver in boiling water. As is evident from 
the crystallisation just described, the solubility rapidly 
diminishes as the temperature falls ; but even at the ordi¬ 
nary temperature the solubility is distindly marked. 
Lukewarm water poured on and off freshly precipitated 
chloride of silver becomes decidedly opalescent on the 
addition of nitrate of silver, and even if cold water is used 
the opalescence is perceptible. 

In order to obtain an approximate measure of the effedts 
we have described, Mr. Hyams precipitated about 15 grms. 
of chloride of silver, and, after thoroughly washing it, 
boiled the precipitate with a large volume of water in a 
glass flask. At the end of an hour he decanted through a 
filter about 1 litre of the boiling water, and, having divided 

t he filtrate into two portions, he added to one portion 
nitrate of silver, and to the other hydrochloric acid. The 
precipitated chloride of silver was in each case colledted 
and weighed. At the end of two hours’ boiling, two other 
portions were filtered off and treated in a similar way. 
These determinations were then repeated with a fresh 
quantity of chloride of silver, and afterwards taking a third 
quantity of chloride of silver, the boiling water was simply 
poured on twice in succession, and the similar portions 
thus obtained treated as before. The results in every case 
were nearly the same as shewn in the following table. In 
this table— 

1 and 2 are results after 1 hour’s boiling of 1st quantity. 
3 and 4 ,, ,, 2 hours’ ,, ,, 
5 and 6 ,, ,, 1 hour’s ,, 2nd q’tity, &c. 
7 and 8 ,, ,,2 hours ,, ,, ,, 
9 and 10 after simply pouring on boiling water. 

11 and 12 „ „ „ 

Weight Weight Weight 
No. of of of AgCl Precipitant. 

Water. AgCl. per litre. 

I 523-6 grms. O'OOII 0-0021 Nitrate of silver. 
2 4®9'5 0-0004 o-ooog Hydrochloric acid. 
3 115-0 0-0002 0-0017 Nitrate of silver. 

4 402-1 0-0004 O'OOIO Hydrochloric acid. 

5 225-0 0-0004 o'ooiS Nitrate of silver. 
6 462-0 0-0004 o'ooog Hydrochloric acid. 
7 696-4 0-0014 0-0020 Nitrate of silver. 
8 825-4 0-0007 0-0008 Hydrochloric acid. 

9 700-4 0-0014 0-0020 Nitrate of silver. 
10 747-2 0-0007 o-ooog Hydrochloric acid. 
11 520-9 O-OOII 0-0021 Nitrate of silver. 
12 287-5 0-0003 0-0010 Hydrochloric acid. 

235 

If we assume that the amount of chloride of silver pre¬ 
cipitated by nitrate of silver under the conditions described 
above is a corredt measure of the solubility of the chloride, 

| it appears from the above determinations that about 
2 m.grms of chloride of silver are dissolved by each litre 
of boiling water, and, further, that only about one-half of 
the amount thus dissolved is precipitated by hydrochloric 
acid. 

In making chlorine determinations it is a very common 
practice to wash with very hot water, in order to secure 
the prompt settling of the chloride of silver, or to wash 
away any occluded material; and it was the chief objedt 
of this investigation to determine the extent to which the 
solubility of the chloride in distilled water might affedt the 
result. For this purpose we made two series of determina¬ 
tions of the chlorine in chloride of antimony ; in both 
cases precipitating with nitrate of silver the chlorine from 
a solution of the chloride of antimony in tartaric acid and 
water, with the usual precautions. But, while in the first 
series the precipitated chloride of silver was washed with 
boiling hot distilled water to about the i-ioo,oooth ac¬ 
cording to Bunsen’s scheme, in the second series, although 
hot water was also used in washing, 1 decigrm. of nitrate 
of silver per litre was added to each successive portion of 
the wash-water poured upon the precipitate, until the last 
two portions, which were poured on cold. By this simple 
device the advantages of washing with hot water may be 
secured, while its solvent adtion is prevented. The results 
are given in the following table :— 

First Series. 

Weight of SbCl, Weight of AgCl Per cent of Cl 
No. taken. obtained. calculated. 

I 2-3856 grms. 4'4784 grms. 46-441 
2 3-1300 5-8712 46-407 

3 3-4207 6-4243 46-462 

4 5-003! 9-3790 46-377 

Mean value .. 

Max. diff. from mean . . 0-047 

Second Series. 

Weight of SbCL Weight of AgCl Per cent of Cl 
No. taken. obtained. calculated. 

1 3-4059 grms. 6-4188 grms. 46-624 
2 3-6603 6-goi4 46-643 
3 2-4762 4-6658 46-617 

4 2-5567 4-8212 46-651 

Mean value .. .. 46-634 

Max. diff. from mean . . 0-017 

Difference between means of two series, 0-212 

It is evident from these results that when great accuracy 
is required the solubility of chloride of silver may become 
a very serious source of error in determinations of chlorine, 
and in our first paper on the atomic weight of antimony 
this was the chief cause of the discrepancy between the 
analyses of chloride of antimony on the one hand, and the 
bromide, iodide, and sulphide of antimony—analyses of 
which closely agreed among themselves—on the other 
hand. It was shown in the paper just referred to that, 
although the greatest care was taken in purifying the ma¬ 
terial, the chloride of antimony used adtually left behind, 
on evaporation, a sufficient amount of oxychloride to re¬ 
duce the per cent of chlorine 0-116 [loc. cit., p. 64). The 
mean results which we adlually obtained from seventeen 
analyses of chloride of antimony was 46-620 ; and when 
to this we add 0-212 and o'ii6, the sum is 46-948, which 
differs from 46-985—the theoretical value when Sb=i20. 
and 01 = 35-457—by only 0-037, or, if we take 01 = 35-5, by 
0-072. In this estimate we leave out of the account the 
known solvent adtion on chloride of silver of the tartaric 
acid used to keep the antimony in solution. This must 
equally affedt both of the series of determinations given 
above, and fully accounts for the small difference that re- 
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mains to be explained. This whole discussion, however, 
only serves to confirm the conclusion previously expressed, 
that chloride of antimony is a most unsuitable material 
for the basis of an atomic weight determination ; and, 
having explained the anomaly to which we gave promi¬ 
nence in a previous paper, we shall here take leave of the 
subject. We have also studied the solubility of bromide 
of silver in water, but this is so small that we found it 
difficult to measure the amount. In water at the ordinary 
temperature, or even in tepid water, bromide of silver is 
pradtically insoluble. In boiling water it is perceptibly 
soluble, but not more so than is chloride of silver in water 
at the ordinary temperature. Hence the determination of 
bromine does not require the same precautions, and is 
susceptible of greater accuracy than that of chlorine ; and 
on this account, as well as'for other reasons which we have 
previously discussed, the atomic weight of antimony can 
be deduced from the analyses of the bromide of antimony 
with as great accuracy as can at present be reached in 
such determinations. In the seven determinations of the 
per cent of bromine in bromide of antimony, whose re¬ 
sults are given beyond, the maximum difference from the 
mean value 66*6651 was only 0 0045, and Prof- Mallet, in 
his analyses of bromide of aluminum, has obtained with 
the same method a similar degree of accuracy.* 

In conclusion, we would again express our obligations 
to Mr. G. M. Hyams, who has assisted us in the work of 
this investigation. 

(T0 be continued.) 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, November 3, 1881. 

Dr. Gilbert, F.R.S., Vice-President, in the Chair. 

Dr. Gilbert mentioned that the President, Dr. Roscoe, 
was unavoidably absent, having been appointed by her 
Majesty on the Royal Commission on foreign technical 
instruction. The minutes of the previous meeting were 
read and confirmed. The following certificates were 
read for the first time :—C. Armitage, D. E. Anatole, C. 
H. Bothamley, J. Bingley, T. Farmer, R. P. Gardner, H. 
E. Head, W. B. Harrington, J. Innes, W. Jackson, R. V. 
Jackson, P. S. Looker, R. T. Mathews, K. D. Naegamvala, 
J. B. Orr, H. Ross, C. H. Sieber, C. H, Slaytor, R. Tervet, 
J. S. Topham, Rev. E. W. V. Volckxson, C. Wilkinson, 
J. Whitlock. 

The Secretary then read a paper “ On Citraconic and 
Mesaconic Ethers, and Maleic and Fumaric Acids," by W. 
H. Perkin. It has been shown [ffourn. Chem. Soc., 1881, 
409) that the differences existing between a- and /3-cou- 
maric acids are comparable to those between maleic and 
fumaric, and again between citraconic and mesaconic 
acids. Petri has pointed out a fresh point of resemblance 
between the two latter acids, and has found that as 
a-methyl-coumaric acid when distilled with phosphoric 
chloride yields the chloride of the (3 acid, so citraconic 
acid yields the chloride of mesaconic acid. A consider¬ 
able divergence exists in the boiling-points, for, while the 
ethers of the a-coumaric acid boil at lower temperatures 
than those of the /3 acid, the ethers of maleic and citra¬ 
conic acids boil at higher temperatures than those of 
fumaric and mesaconic acids. The author thought it 
desirable to compare some other physical properties. The 
methylic ethers of citraconic and mesaconic acids were 
first selected. The details of their preparation are given 
in the paper. The results obtained were:—Methylic 
citraconate boils at 212°, sp. gr. rn68, magnetic rotatory 
power ro64; methylic mesaconate boils at 205°, sp. gr. 

ri254, mag. rot. power 1*154. The ethylic ethers gave 
ethylic citraconate boils 231*75°, sp. gr. roso, mag. rot- 
power i'i2i; ethylic mesaconate boils 2290, sp. gr. 1*051, 
mag. rot. power 1*168. Dr. Gladstone has determined 
the refradtive indices and finds the mesaconate in both 
cases more dispersive than the citraconate. The author 
endeavoured to prepare from fumaric acid an anhydride 
other than maleic acid, by the adtion of fumaric chloride 
on argentic oxalate, on argentic fumarate, on argentic 
carbonate, and by the adtion of acetylic chloride in the 
presence of acetic acid on fumaric acid, but in all these 
readtions maleic anhydride was alone obtained. So that 
it appears that there is but one anhydride for maleic and 
fumaric acids, one anhydride for citraconic and mesa¬ 
conic acids, and one anhydride for a-and /3-coumaric acids. 
The author then discusses the cause of the isomerism of 
these acids, and concludes that in the conversion of maleic 
acid, &c., into the corresponding isomerides, a contrac¬ 
tion of the molecule takes place, attended with greater 
stability and diminished solubility. This conclusion is 
borne out by an examination of the aniline salts. The 
author then gives an account of a process for the diredt 
preparation of maleic anhydride from malic acid. By 
heating malic acid with an excess of acetylic chloride in 
a water-bath, a transparent gummy fluid was obtained, 
which on distillation yielded a large quantity of pure 
maleic anhydride; the yield was from 40 to 48 per cent. 

Mr. M. M. P. Muir then communicated several papers. 
The first was “ On the Action of Potassium Cyanide on 
Bismuthous Nitrate. By the above adtion Boedeker ob¬ 
tained a reddish brown salt, to which he gave the formula 
Bi2052H20. In a previous paper the author prepared 
this puce coloured body, and came to the conclusion that 
it contained no water when dried at 150°, and that its 
composition was Bi207. Subsequent and more careful 
testing of this substance has convinced the author that it 
contains cyanogen, and that its formula is Bi7(CN)60i5, 
or, perhaps, 2Bi(CN)55Bi205. This bismuth oxycyanide 
when dried at 140^ to 150° is a reddish brown solid, some¬ 
what resembling lead dioxide; it dissolves in hot strong 
nitric or sulphuric acid, producing dark red liquids. The 
author gives details as to the formation and reactions of 
this substance. By the adtion of hot concentrated aqueous 
potash on the oxycyanide Bi407 is formed. This com¬ 
pound, which the author designates bismutho-hypo- 
bismuthic oxide, is heavy, dark grey, and crystalline; it 
undergoes no alteration when exposed to air and light; 
dissolves readily in strong hot nitric acid, forming a 
purple liquid. 

“ On the Atomic Weight of Bismuth," by M. M.P. Muir. 

Dumas, by the determination of the chlorine in bismuthous 
chloride, found the atomic weight of bismuth to be 210*44. 
Schneider, by converting known weights of bismuth into 
the nitrate, igniting, and weighing the oxide, came to the 
number 208*005. Re-calculating these numbers with the 
more recent atomic weights, we have Dumas’s at. wt. 209*86, 
Schneider’s at. wt. 207*5, The author has for some time 
been engaged in revising the atomic weight of bismuth, 
but states that his results so far are more negative than 
positive. He gives some results in the present paper ob¬ 
tained by the analysis of bismuthous chloride: determining 
the chloride volumetrically (full details of the method are 
given), he obtained a mean number 211*58; gravimetric 
analysis indicated 209*35 ; mean 210*46. The differences 
between the various numbers are, however, too consider¬ 
able, and the author hopes to obtain better results by the 
synthesis of bismuthous iodide. 

“ Additional Observations on the Halogen Salts of 
Bismuth," by M. M. P. Muir. The author has studied 
the effedt of varying strengths of the haloid acids on 
Bi203. The readtions with the various acids resemble 
each other, but the adtions with hydriodic and hydrofluoric 
acids are modified by the greater insolubility and stability 
towards water of the bismuthous iodide and fluoride, so 
that very dilute hydriodic acid must be used to ensure 
the formation of BiOI, whilst the Bi203 must be boiled * Phil. Trans., Part III., 1880, 1022. 
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with HF to transform all the bismuthous oxide into the 
oxy-fluoride ; probably, also, the formation of double salts, 
BiF3,3HF and BiOF,2HF, modifies the reaction. 

"Note on the Action of Sulphuric Acid on Zinc and Tin,” 
by M. M. P. Muir and C. E. Robbs. Strong sulphuric 
acid, 7H2S04+2H20, exerts no adtion on zinc until a 
high temperature is reached, when S02 is evolved, and 
some sulphur separates ; more dilute (7 : 4) adts similarly; 
with acid still more dilute (1 : 1) no S02 is produced, but 
H2S is evolved with the separation of sulphur. With 
weaker acids the adtion begins at a lower temperature, and 
hydrogen is the chief produdt of the reaction. Traces of 
sulphuretted hydrogen also come off, but no S02 and no 
S. The adtion of strong sulphuric on tin at ordinary 
temperatures is very slight, S02 being evolved and a little 
sulphur; as the temperature rises the adtion increases, 
and H2S begins to appear. With acid 1 : 1 (molecules) 
H2S is evolved at a lower temperature, and at 120° H, 
H2S, S02, and S are formed simultaneously ; more dilute 
acids have but little adtion until the boiling-point is 
reached, when H and H2S areevolved; with H2S04i 7H20, 
H alone is formed. 

“ On the Volumetric Estimation of Bismuth in the Form 
of Oxalate,” by M. M. P. Muir and C. E. Robbs. This 
is a modification of the process of Von Reiss (Berichte, 14, 
1172) to adapt it for volumetric purposes. The readtion is 
Bi203+4K2C204H20=Bi23 (C204) K2C204.4- 3K2O T 4H20. 
The bismuth oxide is dissolved in a minimum quantity of 
nitric acid, the solution freed from excess of nitric acid 
by evaporation, and a large excess of acetic acid added. 
An excess of standard potassium oxalate is added in a 
measuring flask and the double oxalate of bismuth and 
potassium allowed to settle. An aliquot portion of the 
clear solution is drawn off and titrated with permanganate. 

“ Note on the Influence of Water on the Reaction be¬ 
tween Potassium Iodide and Chlorine,” by M. M. P. Muir 

and R. Threlfall. This adtion is carefully studied, and 
also the effedt of suddenly arresting the adtion, and then 
allowing it to proceed. Curves and tables accompany 
the paper. This apparently simple readtion seems to be 
in reality very complex. 

“ Laboratory Notes," by M. M. P. Muir. 

a. A ledture experiment showing the effedt of (a) time, 
(b) temperature, (c) mass was exhibited by the author. 
Three beakers, containing respectively 100 c.c. of cold 
water, 100 c.c. of water at 90° to ioo°, and 500 c.c. of cold 
water, are placed on a white surface ; to each a few drops 
of a solution of Bil3 in HI are added. In the 1st beaker 
brown Bil3 is precipitated ; in the 2nd, red crystalline 
BiOI ; in the 3rd, a smaller quantity of BiOI. The brown 
Bil3 in the 1st is slowly converted into BiOI, but the re¬ 
verse change can be produced by pouring some strong HI. 

b. The solution of manganese dioxide and manganese 
ores in hydrochloric acid. The author hasconfirmed the ob¬ 
servation of Pickering (Client. Soc. fount., 1880, 128) that 
potassium iodide facilitates this solution. The rapidity 
of the adtion was doubled by adding an excess of KI. 

c. A new method of detecting tin in the presence of 
antimony. The stannic salt is reduced to stannous by 
boiling with copper turnings for ten minutes, after dis¬ 
solving the mixed sulphides in strong hydrochloric acid. 
The stannous chloride is recognised by the readtion with 
mercuric chloride. 

d. To detedt the haloid acids in presence of nitrous and 
nitric acids. Test for HI by CS2 and N203 ; if present 
remove by adding to neutral liquid CuSC^+FeSC^ and 
filtration ; boil filtrate with KHO to precipitate Cu and 
Fe, filter, and test as under 

Test for HBr by CS2 and Cl water ; if present, remove 
by adding H2S04, and then KMnC^, until purple ; boil ten 
minutes ; filter, test filtrate for IIC1 by AgN03. 

Test for HN02 by adding acetic acid and FeS04; if 
present remove by adding to a fresh portion much solid 
AmCl, and evaporating till liquid s thick ; dilute, and test 
for HN03 by FeS04. 

Test for HCIO by adding one drop of indigo solution, 

and then dilute HC1 until acid; do not warm. Instant 
decolourisation indicates HCIO; slow bleaching, with 
evolution of red fumes, is due to HN02. Remove HCIO 
by boiling with H2S04 until Cl is no longer evolved ; cool 
add indigo solution and H2S03; bleaching indicates 
HC103. 

Mr. Warington suggested the addition of a little urea 
to get rid of any nitrites; on boiling for two minutes all 
nitrites would be decomposed, whilst the nitrates would 
be practically untouched. 

“ On Suberone," by R. S. Dale and C. Schorlemmer. 
The work in this paper, so the authors state, was carried 
out by Dr. A. Spiegel, the authors only furnishing the 
material. The objedt of the investigation was to establish 
the constitution of suberone. Suberone, CeH12CO, was 
combined with hydrocyanic acid, yielding the cyanhydrin, 
C7Hi2(HO)CN. By the adtion of hydrochloric acid the 
body C7Hi2(H0)C02H was formed; this was subse¬ 
quently transformed successively into C7H12C1,C02H, 
C7HIIC02PI, C7HI3C02H. This last substance, suberan- 
carboxylic acid, was boiled with nitric acid, when a bibasic 
acid, having the formula C$HI204 or CsH^C^, was ob¬ 
tained; further examination had to be postponed, on 
account of the want of a further supply of the expensive 
suberone. 

“ On Sulphonic Acids derived from Isodinaplithyl,” by 
Watson Smith and T. Takamatsu. The authors have 
prepared and investigated the following bodies:—Di¬ 
naphthyl /3/3 mono-sulphonic acid, Ci0H7CI0H6SO3OH, 
its calcium and barium salts ; also barium /3/3 dinaphthyl- 
disulphonate— 

CIOH6S03V 
>Ba, 

CioH6SO/ 

an isomeride, and the lead salt of this acid. The*,lead salt 
of [3/3 dinaphthyl-tetra-sulphonic acid was also prepared. 

“ On Phenyl-naphthalen,” by Watson Smith and T. 
Takamatsu. The chief objedt of the authors was to in¬ 
crease the yield of this body, which is obtained by ex¬ 
posing a mixture of bromobenzene and naphthalene to a 
high temperature (Ber., xii., 1396, 2049). The authors 
give an account of their improved process. The phenyl- 
naphthalene was obtained in beautifully white plates, 
melting at 101° to 102°. A vapour density determination 
gave 7'oS. 

“ On Dimethyl-malonic Acid and Dimethyl-barbituric 
Acid," by L. T. Thorne. By the adtion of methylic 
iodide on the di-silver derivative of barbituric acid, Conrad 
and Guthzeit obtained a dimethyl-barbituric acid, which, 
on saponification with potassic hydrate, &c., yielded di¬ 
methyl-malonic acid, fusing at 185°. Markownikoff, how¬ 
ever, who first prepared this acid, by the adtion of potassic 
cyanide on bromiso-butyric acid, and decomposing the: 
resulting produdt with HC1, gives its fusing-point as 1700- 
To explain this discrepancy the author has prepared di¬ 
methyl-malonic acid by saponifying ethylic-dimethyl- 
malonate with caustic potash, &c. The acid so prepared 
fused constantly at 1860, but sublimes before fusion. The 
author prepared the zinc salt which crystallises with one 
molecule of water. It is clear, therefore, that the acid 
obtained by Markownikoff could not have been pure. To 
remove all doubt the author prepared some dimethyl- 
barbituric acid by the adtion of dimethyl-malonic acid and 
urea. The acid so obtained agrees in all respedts with 
that deecribed by Conrad and Guthzeit. The first two 
hydrogen atoms substituted in barbituric acid in the form¬ 
ation of its salts are undoubtedly those contained in the 
CH2 group of the malonyl radical, and not those attached 
o he two nitrogen atoms. 

The Society then adjourned to November 17th, when 
the foliowing papers will be read :—“ Aluminium Alcohols, 
their Produdts of Decomposition by Heat,” by Dr. Glad¬ 
stone and Mr. Tribe. “ The Chemical Adtion of Decom¬ 
posing Vegetable Matter on the Rock-forming Sediment 
of the Carboniferous Period,” by E. Wethered. 
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NOTICES OF BOOKS. 

City and Guilds of London Institute for the Advancement 
of Technical Education. Programme of Technological 
Examinations 1881 to 1882. Gresham College, 
London, E.C. 

This prospedtus contains the general regulations of the 
Institute. It appears that in most of the subjedts the 
examinations will be in two grades: a lower, ordinary, or 
“ pass ” examination, and a higher for honours. In each 
grade, however, there are two classes. The lower grade 
is intended principally for apprentices and journeymen, 
whilst the higher grade is designed for foremen and 
managers. Candidates may enter, however, for either, 
and there is neither limitation of age nor fee payable. 
The benefits of the scheme are not confined to London. 
If a local committee undertakes to carry out the examina¬ 
tion according to the rules of the Institute, such examina¬ 
tion will be held wherever a class for the needful instruc¬ 
tion is formed and a sufficient number of candidates 
present themselves. The acceptable local committee may 
be either the committee of any art or science school con¬ 
nected with the Science and Art Department, or any 
School Board, or any Local Examination Board in connec¬ 
tion with the Society of Arts. But in special cases a 
special local committee may be accepted. It must not be 
supposed that instruction must necessarily be given, or 
that candidates must present themselves in all or in even 
a large part of the subject. 

Of the 32 branches in which examinations may be held, 
no fewer than 18 are to a greater or less degree dependent 
upon chemical science. To wit: Alkali manufacture, 
bread-making, brewing, distilling (including the very in¬ 
congruous subjects of coal-tar distilling and the manu¬ 
facture of spirit); sugar ; fuel; colours and varnishes; 
oils, illuminating and lubricating ; gas manufacture ; iron 
and steel manufacture ; paper; pottery and porcelain ; 
glass; dyeing (silk and wool); bleaching, dyeing, and 
printing (calico and linen); tanning; photography and 
eleClro-metallurgy. 

In certain cases each subject is distinctly two-foid. 
Thus the candidate in coal-tar distilling, which includes 
the manufacture of the coal-tar products, will not be ex¬ 
amined in the manufacture of gin and whiskey, and vice 
versa; a candidate in bleaching, dyeing, &c., may at his 
option be examined in silk-dyeing, wool-dyeing, or in 
cotton-dyeing and printing. The division here is, how¬ 
ever, much less natural than in case of distilling, since 
piece-goods to be dyed have now frequently a cotton warp 
with a woollen, worsted, or silkweft, and latterly even the 
yarns themselves are often a mixture of animal and vege¬ 
table fibres. 

The syllabus before us gives under each head a list of 
the main heads upon which the questions will be founded, 
and a list of the works of reference which intending candi¬ 
dates may usefully study. There is a general proviso to 
which attention must be drawn. Before a full technolo¬ 
gical certificate can be obtained, the candidate who is not 
otherwise qualified (under Rule 33), will be required “ to 
have passed the Science and Art Departments’ examina¬ 
tion for the full certificate in the ordinary grade in the 
elementary stage at least, and for the full certificate in the 
honours grade in the advanced stage at least in two of 
certain science subjedts.” Of these subjedts a list is given 
under each sedtion, and, we must say, they differ in a 
manner not to be explained. Thus, for the full certificate 
in wool- and silk-dyeing, the candidate must have passed 
in two of the following: Machine construction and 
drawing, theoretical mechanics, applied mechanics, light 
and heat, inorganic chemistry, and organic chemistry. If 
we turn to calico-dyeing and printing, we find, in addition 
to the above subjedts, acoustics and elementary botany. 
The presence of acoustics in this list we can only account 
for by a clerical error, since its use to the dyer or tissue 
printer is about on a level with that of heraldry, Botany, 

too, can scarcely be pronounced to have any diredt bearing 
on the subjedt. 

According to Rule 33 above referred to, the cer¬ 
tificate of the Science and Art Department will be 
dispensed with if the candidate has taken a degree in any 
British university, or can show a certificate from a pro¬ 
fessor at any one of a number of colleges specified that he 
has attended instrudtion in the requisite science subjedts, 
and has passed a satisfadtory examination. 

It will at once strike the reader that there are not a 
few important chemical manufadtures which have been so 
far omitted ; such as soap, starch, artificial gums, chemi¬ 
cal manures, glues and sizes, blood albumen, &c. Some 
of these will doubtless in course of time receive their due 
share of attention. 

We have great hopes concerning the results of the 
adtivity of the City and Guilds of London Institute. 
Two possible evils should, we beg to suggest, be carefully 
avoided : We must remember what we want is a pradtical, 
not merely verbal, acquaintance with the different sub¬ 
jedts. To this end the examinations should be as far as 
pradticable diredied, so as to test the working knowledge, 
and the resources of the candidate. Secondly, we must 
beware of a feverish and enthusiastic energy at the outset, 
succeeded before long by mere indifference and routinism. 
In all matters connedted with higher education we must 
adopt for our motto “ unhasting, unresting 1 ” 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees oi temperature are Centigrade, unless otherwise 
expressed. 

Compies Rendus Hehdomadaires des Seances, de VAcademic 
des Sciences. No. 15, Odtober 10, 1881. 

Sounds Produced in a Telephonic Circuit during 
Storms.—G. de Lalagade.—Referring to the recent 
memoir of M. Thury, the author mentions that he had 
observed the same phenomena, not merely during storms, 
near or remote, but sometimes, though less frequently, 
during cloudy weather in winter, and even occasionally on 
fine days almost free from clouds. 

Galvanometer with Angular Deviations Propor¬ 
tional to the Intensities.—A. Gaiffe.—The instrument 
is a horizontal galvanometer graduated in milliwebers ; 
its multiplier frame is of an elliptical form. Its devia¬ 
tions are regular under two angles of 350, representing 
35 milliwebers on each side of zero. 

Biedermann's Central-Blatt fur Agrikultur-Chetnie, 
Vol. x., Heft 3. 

Existence of Ozone in the Atmosphere.—E. Schoene. 
—From the Berichte der Deutsclu Chem. Gesell. 

Researches on the Heat of the Ground.—Dr. von 
Liebenberg.-^All air-dry soils at equal temperatures 
radiate heat equally. The author insists strongly on the 
injurious effedt of any agency that lowers the temperature 
oi the ground in spring, as reducing both the quantity 
and quality of the crop. 

Manurial Experiments with Phosphoric Acid in 
Different Forms of Combination.—Dr. Fittbogen, 
Prof. Dietrich, F. Oldenburg, Dr. Birner.—The authors 
have compared the manurial adtion of superphosphates 
made from Mejillones Guano and from Lahn phosphorite 
with precipitated “ Kladno-phosphate ” (an aluminium 
phosphate) and with iron phosphate. The proportionate 
results for grain were:—Mejillones superphosphate 32, 
Lahn do. 12, precipitated phosphate 8, Kladno-phos¬ 
phate 9, iron phosphate 10, whilst a check experiment 
without phosphoric acid gave 9. On doubling the doses, 
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the yield was approximately doubled in case of the Mejil- 
lones and the Lahn superphosphate, whilst with precipi¬ 
tated calcium phosphate, with Kladno and iron phosphate, 
there was little difference. The authors conclude that in 
sandy soils, such as were used in their experiments, only 
that part of the phosphoric acid which is soluble in water 
is utilised. Plants cannot, by the mere adtion of their 
roots, and without the co-operation of ground waters | 
containing carbonic acid, extrad: any phosphoric acid \ 
from the insoluble phosphates. 

Manurial Adtion of Gypsum on Lucerne.— V. Nan- 
quette, Prof. Medicus, and M. Schell.—Gypsum has 
proved useful in the cultivation of lucerne, even on 
decidedly calcareous soils. (This agrees with the view of 
Prof. Ville.) 

Comparative Manurial Experiments.—C. Nerger.— 
In the experiments tried a manuring, containing otherwise 
all the constituents of the crop (barley), but deficient in 
silica, gave the poorest results, being on a level with 
a plot totally unmanured. 

Nutritive Value of Gelatin.—N. P. Oerum and Dr. 
Ditzel.—A dog weighing 11 kilos., was kept for three days 
fasting, and received then daily for g days 45 grms. gela¬ 
tin and 200 c.c. water. The excretion of nitrogen in the 
urine during the fast was daily 2‘385 grms., during the 
gelatin diet 7’105 grms. This latter quantity exceeded 
that present in the daily ration by oySs grm. Hence 
during the gelatin diet r6oo grms. of the nitrogen of the 
system was economised, and accordingly the animal lost 
weight in a smaller proportion than when fasting. The 
experiment was repeated with an increase of the daily 
ration of gelatin to 50 grms., but the results were still 
in accordance with those of kVoit that gelatin indeed 
economises albumenoids, but can never entirely cover the 
waste of albumenoids in the system, and has therefore a 
much lower dietetic value than albumen. 

Lupin Disease in Sheep.—Dr. G. Liebscher and Prof. 
Kuhn.—There exists a poison in lupins which produces a 
disease resembling jaundice. This poison is rendered 
harmless by steaming. 

Determination of the Value of Cattle Foods.—J. 
Konig.—-It is proposed to overlook the physiological value 
of the various articles and to be guided merely by the 
market prices. Hence the ratio of value between pro- 
teine, fat, and non-nitrogenous extractive matter, is 
assumed, not as constant, but as fluctuating from year to 
year. 

Studies on Evaporation from Vegetables.—Dr. P. 
Sorauer.— Not susceptible of useful abstraction. 

Researches on the Ripening of Cheese.—Dr. G. 
Musso, Dr. A. Menozzi, and N. Bignamini.—The quantity 
of true albumen suffers little change during ripening, but 
the double compounds of albumen with calcium phos¬ 
phate are decomposed, yielding peptons and amides. 
LaCtose undergoes both the mucous and the alcoholic 
fermentation. 

Acftion of Diastase upon Starch Paste.—A. Herz- 
feld.—The final products are maltose and achroodextrin. 

Society of Arts.—The first meeting of the One Hundred 
and Twenty-Eighth Session of the Society of Arts will be 
held on Wednesday, the 16th inst., when the Opening 
Address will be delivered by Sir Frederick J. Bramwell, 
F.R.S., Chairman of Council. Previous to Christmas, 
there will be four ordinary meetings in addition to the 
opening meeting. For these, the following arrangements 
have been made:—November 23, “ The Storage of Electri¬ 
city/’ by Prof. Sylvanus Thompson, D.Sc.; November 
30, Discussion on the Society of Arts’ Patent Bill; 
December7, “The American System of Heating Towns 
by Steam,” by Capt. Douglas Galton, C.B., F.R.S.; 
December 14, “ Electric Lighting at the Paris EleCttical 
Exhibition,” by W. H. Preece, F.R.S. 

NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the means 
of transmitting merely private information, or such trade notices 
as should legitimately come in the advertising columns. 

Sulphuric Acid Test for Anthracen.—S. Baker will find the 
recognised test for anthracen, described by Meister, Lucius, and Brii- 
ning, in Chew. News, vol. xxxiv., p. 167.—W. W. Staveley. 

MEETINGS FOR THE WEEK. 

Monday, Nov. 14th.—Society of Chemical Industry,7.30. Address, 
by Prof. Abel. “ The want of Uniformity in 
Tables of Specific Gravity,” by Dr. Messel. 

Thursday, 17th.—Chemical, 8. “ Aluminium Alcohols : their Pro¬ 
duces of Decomposition by Heat,” by Dr. Glad¬ 
stone and Mr. Tribe. “ The Chemical Action of 
Decomposing Vegetable Matter on the Rock 
Forming Sediment of the Carboniferous Period,” 
by E. Wetheied. 

CLARENDON PRESS LIST OF NEW AND 
RECENT BOOKS. 

Second Edition, a vols., demy 8vo., cloth, £1 ns. 6d., 

ELECTRICITY AND MAGNETISM. By 
James Clerk Maxwell, M.A. Edited by W. D. Niven, M.A., 
Fellow of Trinity College, Cambridge. 

Demy 8vo., clothes. 6d., 

AN ELEMENTARY TREATISE ON ELEC- 
TRICITY. By the late Prof. James Clerk Maxwell. Edited 
by W. Garnett, M.A., formerly Fellow of St. John’s College, 
Cambridge. 

Large 4to, paper covers, 4s. 6d., 

TABLES OF QUALITATIVE ANALYSIS. 
Arranged by H. G. Madan, M.A., F.C.S., Fellow of Queen’s 
College, Oxford. 

Third Edition, Revised and considerably enlarged, crown 8vo., 
cloth, gs., 

EXERCISES in PRACTICAL CHEMISTRY. 
Vol. I. (-ELEMENTARY EXERCISES.) By A. G. Vernon 
Harcourt, M.A., F.R.S., Senior Student of Christchurch, and 
t.ee’s Reader in Chemistry ; and H. G. Madan, M.A., Fellow of 
Queen’s College, Oxford. 

“ To the numerous classes formed throughout the country for the 
study of chemistry—with especial reference to the Science and Art 
and the University Examinations—we strongly recommend this little 
volume.”—A thenceum. 

Published for the University by HENRY FROWDE, 
7, Paternoster Row, London. 

gKRNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations conneaed with 

Patents, &c., conducted. 
Prospectuses and full particulars on application to Prof. Gardner 

at Berners College, 44. Berners-street W. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S, Ardwick Chemical 
Works Manchester. 

SOUthTToITdON SCHOOL OF CHEMISTRY. 

VACATION ARRANGEMENTS. 

YYentlemen can be privately instructed in any 
branch of Practical Chemistry during the months of July, 

August and September. Those desirous of working out any Research 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. Baxter, Secretary, South 
London Central Public Laboratory, Kennington Cross, S.E, 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 212° F. 

td Gertrude (extra qual.) 1st Quality. 2nd Quality. t3 
c Alumina... 50*00 53*83 52*00 „ “ 
H CO -n • J r T n- c Peroxide. of Iron . rv/C7 t*^ a'xv — 

■ *§ Silica... O. 8*67 I2'00 S' £ 

• i8*oo q 2. se #0 
5-80 6*20 >5g 

w u. 3 
0*23 0*83 ri4 ^c< 

*E. —' 
22*30 29*27 24*00 g* £ 

GO * 
3 

100*00 99*97 99*91 m 

5*2,™ Titanic Acid... 
3^2 Lime, Magnesia, Potash, Soda, and 
G re q Sulphuric Acid. 
IS 0 Combined Water. 

Ui 
0 CL 

Our MINES, DRYING KILNS, and GRINDING MILLS are situated very 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL , Managing Director. 
Richmond Buddings, 26, Chapel St., 

Liverpool. 

Established 1798. 

ROBERT DAGLISH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS and iron founders. 

Manuiadturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or'any required power,for Irrigating, Draining, Mining,Rolling Mills, 
of’Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 

^Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. , 
Compressing-Engines for Collieries, Iron Works, and Vieldons 

Patent Bleaching-Powder Process. . . „ 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycerme, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burnersjor Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

BAILEY’S WATER MOTORS. 

BAILEY’S HYDRAULIC LIFTS. 

BAILEY’S INJECTORS. 

Albion Works, Salford, Manchester. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

ST HELEN'S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, JESSE FISHER & SON, 

Phcemx Chemical Works Ironbridge. 
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ON THE OXIDES OF MANGANESE.* * * § ** * * §§ *** * 

By V. H. VELEY. B.A. 

Part I.—Historical. 

The oxides of manganese, though known to possess the 
peculiar property of clarifying crude glass, were not dis¬ 
tinguished in earlier times by name (Lapis Magnes) from 
magnetic oxide of iron,f or some white mineral used 
medicinally. | But at a later period these compounds 
were designated specially by the titles of Magnesium 
nigrum or Magnesia vitrariorum. However, it was only 
at the end of last century that the researches of Pott 
(1740) and Kaim and Winterl§ (1770) established that 
oxide of iron was not a necessary constituent of the ores 
of manganese. Their properties and reactions were more 
completely studied by Scheele|] (1774), who to some 
extent traced out the analogy between the so-called man¬ 
ganese and the metallic oxides. In connection with these 
experiments, Seven Ruiman^f observed that black man¬ 
ganese, when heated in an assay furnace, was changed to 
a brownish red colour, without thereby becoming essenti¬ 
ally altered in its properties. It does not, however, appear 
that this phenomenon attracted any attention until John** 
(1807) not only isolated the metal, but described and ana¬ 
lysed three separate oxides—black oxide, or the natural 
product; green oxide, obtained by the oxidation of the 
metal in water; and brown oxide, by heating the two 
former oxides in the air. To these three oxides Berzelius 
and Arfvedsonff (1813-1817) added a fourth or less oxy¬ 
genated black oxide, and these results were subsequently 
confirmed byForchammerJJ (1820-1821), Berthier§§ (1821), 
and„Turner|||| (1828). Berthier assigned to the free oxides 
their present formula, MnO, Mn203, Mn304, and Mn02, 
and considered the two intermediate oxides to be com¬ 
pounded of the basic monoxide, MnO, with the acidic 
dioxide, Mn02. Three distinct hydrates of the dioxide 
were also analysed, viz., 4Mn02H20(Berthier), 2Mn02H20 
(Berthier), and Mn02H20 (Forchammer). It appears thus 
far that chemical enquiry satisfactorily established :— 
x. That manganese forms with oxygen a series of definite 
oxides (other than those present in manganic and per¬ 
manganic acids) ; 2. that manganese dioxide forms a series 
of hydrates. 

But the particular conditions under which these several 
oxides are formed were not defined until 1859, when 
Schneider,in the course of his determination of the 
atomic weight of manganese, observed that all its oxides, 
when heated strongly in a current of oxygen, were con¬ 
verted into the oxide Mn203. A few years later Dittmar,*** 
starting with the two faCts ascertained,—that the oxides 
when heated in air were converted into the red oxide 
Mn304, and when heated in oxygen into the sesquioxide 
Mn203—investigated the question as to whether various 
mixtures of oxygen and nitrogen oxides are formed inter¬ 

* Read before the British Association, York Meeting', Seftion B. 
| Pliny, Lib., 36, c. 16, 15. The early history of the chemistry of 

the oxidts of manganese is given in Kopp’s Geschichte der Chemie, iv., 
82-89. 

t Hippocrates, 54, 328. 
§ De Melatus dubiis, 48. 
|| “ Essays,” 139. 
IT Ibid. 

** Gehlen’s Journal fur Chemie und Physih, 3, 452. 
if Sclvweigger. Journal, 7, 76 ; Ann. Chim, Phys., 6, 204. 
It Ann. Phil., 16, 130, and 17, 50. 
§§ Ann. Chim. Phys., 20, 186. 
1111 Phil. Mag. Ann., 4, 22, and 96. 

UH Pogg. Annal., 117, 614. 
*** Chem, Soc, Journ,, x7,294. 

mediate in composition between Mn203 and Mn304. It 
was, however, found that when the tension of oxygen 
was between o and 0*21 atmosphere the red oxide was 
formed, but with oxygen tension between 0^26 and 1 atmo¬ 
sphere the sesqui or black oxide was formed. 

In no case was an oxide intermediate in composition 
between Mn203 and Mn304 formed ; either a small quan¬ 
tity of the brown oxide was found mixed with the black, 
or vice versa. At about the same time Gorgeu* (1862) 
and Rammelsberg described a series of derivatives of a 
manganous acid, H20,5Mn02, in which the hydrogen is 
replaceable by potassium, calcium, or manganese itself. 
The manganese manganate was isolated by passing a 
current of chlorine through water in which manganese 
carbonate was suspended. 

Within the last few years the aCtion of reducing agents 
—as hydrogen, carbonic oxide, and carbon—has been 
made the subject of elaborate researches by Wright.f 
The main points established in connection with the pre¬ 
sent discussion seem to be the following :—1. When the 
higher oxides are heated only to moderate temperature in 
air, oxides intermediate between Mn304 and Mn203 are 
formed ; 2. When the oxides are heated in hydrogen there 
are two definite stages of reduction, the one corresponding 
to the formation of Mn304, the other to the formation of 
MnO. (Wright also confirmed and extended an observa¬ 
tion of Fresenius,* that the oxides of manganese, when 
prepared by methods in which the fixed alkalies take part, 
are always contaminated by appreciable quantities of the 
alkali combined with the oxides. This faCt unfortunately 
renders at least doubtful conclusions derived from several 
researches of these oxides.) 

Experiments by Pickering§ indicate that oxide contain¬ 
ing a relatively large quantity of so-called available oxygen 
lost oxygen, while those containing a smaller quantity 
absorbed oxygen when heated in air to ioo°, and both 
these “ reactions increase in extent up to 2000 to 2500.” 
This loss or gain of oxygen seems to be dependent not 
altogether on the original amount of available oxygen, 
but also on the amount of water, combined or uncom¬ 
bined, present in the oxides. 

Part II.—Experimental. 

It seemed desirable to the author to study the higher 
oxides of manganese prepared so as to avoid contamina¬ 
tion with alkalies, with regard to the changes which such 
oxides undergo when heated to moderate temperatures in 
various gases rendered as pure and dry as possible. The 
starting-point of the research was a hydrate of the oxide 
MngOn, isolated by Gorgeu (vide supra). 

Change in Air.—The hydrated oxide was heated in a 
current of air at temperatures ranging from 6o° to 200° C. 
It was found that the oxide underwent two distinct changes 
—first, a loss of water of hydration ; second, an absorp¬ 
tion of oxygen, these changes between 130° to 150° being 
concomitant, and possibly dependent one on another. 
Thus, a hydrate of the oxide MnsOn was converted into 
a hydrate of an oxide, MnI2023. It was also observed 
that at certain temperatures the oxide neither lost water 
nor gained oxygen, owing to the production of a hydrated 
oxide stable at those temperatures. (For the experimental 
evidence on which these views are based the author must 
refer to a paper published in the journal of the Chemical 
Society, 1880,-581-592.) 

Change in Oxygen.—On repeating the experiments with 
oxygen substituted for air similar changes were observed, 
but, according to expectation, the absorption of oxygen 
begun at a lower temperature and the oxidation was more 

* Ann. Chem. Phys., [3], 36, 153. The acid nature of manganese 
dioxide has been further established by Weldon (Chemical News, 

vol. xxii., p. 145), but recently this has been criticised by Post (Ber., 
12, 1454. and 13, 50. 

+ Journ. Chem. Soc., 1878 (1), 504 ; 1880, 23 and 775. 
t Zeit.Anal. Chem., 1872, 295. 

5 § Journ. Chem. Soc., 1879, 659; Chemical News, vol. xllii., 189, 
l seq. 
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complete. An oxide of composition expressible by a for¬ 
mula Mn23045*H20 was obtained. 

Change in Nitrogen.—In nitrogen the only change ob¬ 
servable was a loss of water of hydration; the relation of 
manganese monoxide to oxygen was the same after as 
before the experiments. It thus appears that the changes 
in nitrogen at low temperatures is totally different from 
that in high temperatures (Dittmar, vide supra), in which 
is involved a loss of available oxygen. 

Change in Hydrogen.—The author’s results confirmed 
the former experiments of Wright: there were the two 
distinct changes of loss of water of hydration, and loss of 
available oxygen. At 200° a hydrate of an oxide approxi¬ 
mating in composition to Mn,04was formed. The oxides 
and their hydrates are tabulated below, but in order to 
facilitate comparison and to show their mutual relations 
they are represented as peroxidised derivatives of a prot¬ 
oxide of molecular formula Mn24024. 

the oxide MngOn might be constituted as MnJ2022 or 
Mn24044.* On the one hand, the fadt of the oxide 
MnI2022 forming hydrates containing 4, 3, 2, and 1 mole¬ 
cule of water of hydration, and in that it is converted, 
when heated in air, to an oxide Mni2023, seems rather to 
point to these oxides as oxidised derivative of a monoxide 
expressible by a formula Mni20I2. On the other hand, the 
formation of an oxide Mn24047 would seem to support the 
supposition that these oxides are derived from a monoxide 
of formula Mn24024. At present the formula Mn120I2 
seems to be supported by the greater preponderance of 
evidence. 

The author proposes to carry on researches on oxides of 
other metals, and hopes thereby to arrive at a more inti¬ 
mate knowledge of their constitution. 

(Note.—Since this paper was written, a series of 

researches on the hydrated oxides of tin and manganese 

has been published by Van Bemmelen, in which the 

Mn240448 H20 Mn240458H20 (?) 
Mn240446H20 
Mn240444H20 Mn2404a3H20 

Mn240323 H20 Mn240442H20 Mn240462H20 Mn240472H20 

The author hopes shortly to bring forward further 
account of his experiments on these oxides. 

With regard to the constitution of these bodies, it seems 
interesting to examine as to how far they can be regarded 
as true chemical entities. They must be either hetero¬ 
geneous mixtures, or homogeneous mixtures, a so-called 
molecular compound, or, lastly, chemical compounds or 
entities. Their thorough uniform appearance under the 
microscope proves that these bodies are not heterogeneous 
mixtures. Aga'n, although it is at least possible that a 
homogeneous mixture of two bodies might be prepared, of 
which one formed a series of definite hydrates, yet it is 
quite improbable that the relative quantities of water 
combined with the same weight of the mixture would bear 
any simple arithmetical proportion one to another. But 
the quantities of water combined with the same weight of 
one of the oxides were in the relation 1: 2 : 3 : 4. It is 
generally received and promulgated in the text-books that 
all the manganese oxides are molecular combinations of 
the monoxide and the dioxide in various proportions. 
This view is based on an observation of Forchammer.* 
that the sesquioxide Mn203, when treated with nitric or 
sulphuric acid, is separated into the monoxide, which dis¬ 
solves as manganous nitrate or sulphate, and the dioxide 
which remains undissolved. But it has never been esta¬ 
blished, and indeed is quite improbable, that by this re¬ 
action there is an exadt and quantitative separation of the 

two oxides. 
This view has also been furthered by the general ten¬ 

dency, since Kekule’s memoirs on molecular compounds, 
to reduce the formula of all inorganic non-volatile com¬ 
pounds to their simplest possible terms. But these 
hydrated oxides—not only at the temperature of their 
formation, but also at ordinary temperatures—are even 
more stable than the monoxide, which readily absorbs 
oxygen, or the dioxide which readily loses oxygen. If. 
then, the monoxide and dioxide be regarded as chemical 
entities, so equally these higher oxides must be regarded 
in the same light, if stability be considered to be the cri¬ 
terion of true chemical combination. The probability of 
the existence of these series of oxides and hydrates was 
further corroborated by a repetition of the experiments in 
which were obtained oxides of the same and not approx¬ 
imate composition which at the same temperature under¬ 
went the same cycle of changes. It is still of course an 
open question how far the formulae above express the 
real molecular constitution of these oxides. There is some 
evidence in favour of regarding the molecules of the 
metallic oxides as complex,+ and therefore the molecule of 

*Ann. Phil., 17* 5°. 
•1 Vide Lothar Meyer, “ Die Modernen Theorien der Chemie," 3rd 

Attflage, 220—343* 

author arrives at the conclusion that the affinity of the 
water molecules cannot be differentiated from so-called 
chemical affinity, inasmuch as these hydrated oxides de¬ 
compose aqueous solutions of such stable compounds as 
potassium sulphate, chloride, or nitrate.) 

THE 

BLOWING WELLS NEAR NORTHALLERTON.f 

By T. FAIRLEY, F.R.S.E. 

The term “ blowing wells” has been applied because at 
certain times strong currents of air blow out from the 
shafts of the wells, while at other times equally strong 
currents blow into them. An examination of the sand¬ 
stone rock in which the wells are sunk shows the fissures 
through which the air passes. It is also observed that an 
out-current prevails while the barometer is falling, an in¬ 
current while it is rising, and that when the barometer 
remains stationary for any length of time, the current 
slackens, and at length becomes perfectly still. 

Having proved by analysis that the gas passing in these 
powerful currents was really atmospheric air, it seemed to 
me that the only possible explanation of the phenomena 
is the existence of large cavities in the strata communi¬ 
cating by fissures with the shaft of the wells, of course 
above the water-level. Applying the well-known law of 
the relation of the volume of gases to pressure, in virtue 
of which an increased pressure (indicated by a rise of the 
barometer) causes the volume of air in any confined space 
to become less, and a diminished pressure (indicated by a 
fall of the barometer) causes the volume to become 
greater than before, I thought it possible by measuring 
the air passing out or in during a period of fall or rise of 
the barometer, and by carefully observing the barometric 
changes, toobtain databy which the volume of these cavities 
might have become known approximately. 

At present three of these wells are known in the dis¬ 
trict :—At Solberge, three and a half miles southward from 
Northallerton; another at Langton, about four miles 
W.N.W. from Northallerton, these two wells being about 
five miles apart, situated on the rising ground separating 
the valleys of the Wiske and the Swale. The third well 
is at Ornhams, about two miles south from Boroughbridge. 

(The analysis of the air from the well at Solberge did 
not show any excess of carbonic acid.) 

* A somewhat similar complexity of oxides of tungsten has recently 
been noticed by Klein, Bull. Soc. Chitn. [21, 36, 17-18. 

t Abstract Of a Paper read before the British Association, York, 
1881. 
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At Solberge, the residence of Mr. John Hutton, a large 
number of experiments have been made, and I am indebted 
to that gentleman’s kindness in continuing the observa¬ 
tions of the instruments in my absence, and in rendering 
all the assistance in his power. 

A small vane anemometer from Mr. Davis, optician, of 
Leeds, was used in the first series of experiments to 
measure the linear velocity of the current, and the se&ional 
area of the large pipe leading from the well in which the 
anemometer was placed being known it was easy to obtain 
the total volume of air passing. Selecting those periods 
of rise or fall of the barometer which lasted so long that 
the current due to them had apparently time to expend 
itself, results were obtained giving the total capacity of the 
cavity as about n millions of cubic feet. Afterwards ex¬ 
periments were made, using very large dry gas meters. 
Two of the largest meters at liberty at the time in the 
stock of the Leeds Corporation were connected with the 
shaft of the well, one to register the out-current, the other 
the air-current. The force and magnitude of the current 
was, however, so great that these meters were soon thrown 
out of gear. I am indebted to Messrs. Glover and Son, 
the meter manufacturers, of London, for the loan of two 
very large meters, capable of passing 3000 cubic feet per 
hour. Even these after a time were found to be insuffi¬ 
cient. The results actually obtained with them give a 
total capacity of 10 millions of cubic feet. A chamber 
217 feet in length, breadth, and height would have practi¬ 
cally the same capacity. 

The rocks in the district are red sandstone, under which 
is magnesian limestone. The latter comes to the surface 
near Ripon on the south, and near Darlington on the 
north, and in both cases numerous “ pot-holes” show its 
cavernous character. It is probable that the cavities con¬ 
nected with these wells occur in the limestone communi¬ 
cating by fissures in the sandstone. I have visited and 
enquired about many other wells in the district sunk in 
the same sandstone, but the three I have mentioned are 
the only ones showing air- or gas-currents. 

The waters in these wells were analysed, and were hard 
waters similar to those found in limestone districts. The 
red sandstone from Solberge contains 7 per cent of car¬ 
bonates of lime and magnesia. The air-currents are very 
powerful, producing a loud hissing noise in passing through 
crevices. A buzzer formed of some inverted bottles, 
placed over a pipe from the well at Solberge, could be 
heard at a distance of a mile from the well. It is likely 
that there are other wells in the county of this character, 
and if so I hope that this paper may lead to their being 
recognised and reported. 1 

Analysis of Water from the Blowing Well at Solberge, 1 
Northallerton. Sent by J. Hutton, Esq., June 12th, 
1879. The water contains in grains per gallon : — 

Chloride of sodium. 4fi 
Sulphate of lime ..    676 
Carbonate of lime . i6-24 
Carbonate of magnesia . 1176 
Oxide of iron and alumina . 0^03 
Silica . o'2i 
Organic matter, loss, &c.(by diff.) 0-34 

Total solids by evaporation .38'f>4 

Colour of the water in two-foot tube, very slight green 
tint. Hardness of the water before boiling 32-6°, after 
8-4°, giving temporary hardness 24>2°, permanent 8'4°, 
total 32 6°. 

Analysis of Sandstone taken near the Water-level* from 
the Blowing Well at Solberge, near Northallerton, 

April, 1880. 

The stone when fresh is soft and friable. Strong hydro¬ 
chloric acid applied to the stone disintegrates it with 

* Fifteen yards below the surface, adjacent to one of the fissures 
through which air was passing. j 

effervescence. An analysis of the stone, after partial 
drying by free exposure to the air, gave the following 
numbers :— 

Moisture .. . i‘25 by diff. 1^27 
Silica.8772 J 
Peroxide of iron (traces of alumina) 3-g6 | 
Lime*.3-58 9873 
Magnesia*.072 | 
Carbonic acid*.3-15 j 
Sulphuric acid.trace 
LOSS.0'02 

IOO’OO XOO’OO 

* These give 7-os per cent of carbonates of lime and magnesia. 

REPORT OF THE COMMITTEE ON 

PHOTOMETRIC STANDARDS. 

The Committee on photometric standards was appointed 
by the Board of Trade to examine and report upon the 
different standards which have been proposed by Mr. A. 
G. Vernon Harcourt, by Messrs. T, W. Keates and W. 
Sugg, and by Mr. J. Methven, and also the standard which 
is now used for testing the illuminating power of coal-gaSi 
It was shown by preliminary experiments that standard 
candles are not uniform in their illuminating power; 
the causes and range of their variations were therefore 
experimented upon. In 115 determinations a maximum 
variation of 227 per cent in illuminating power was found 
between two pairs of candles ; all these experiments were 
made by one observer, working with one apparatus, and 
as uniformly as possible. 

The lamp devised by Messrs. Keates and Sugg is in¬ 
tended to give the light of 16 standard candles when 
burning pure sperm oil with a two-inch flame from a 
circular wick. As a rule the light emitted was constant, 
but occasionally it was subjedt to sudden variations; 
therefore the Committee think that it falls short of the 
requirements of a standard of light. 

Mr. Methven’s system is exceedingly simple, but still 
it is not considered by the Committee to be sufficiently 
exadt for the work required of it. The system consists in 
allowing only a particular part of a 3-inch coal-gas flame to 
pass to the photometer, the coal-gas used at the testing 
burner being the same as that tested. 

With regard to Mr. Harcourt’s standard air-gas flame, 
the Committee say it is exadt and trustworthy as compared 
with the sperm candle. The extreme difference obtained 
by two observers in 19 different observations by Mr. 
Harcourt’s method was 07 candle, or i-8 percent. They 
recommend that in official documents the light furnished 
by coal-gas should still be expressed in standard candles, 
and also that the use of the sperm candle should be dis¬ 
continued, and for the future Mr. Harcourt’s air-gas flame 
(as defined in the appendix to the report) should be em¬ 
ployed instead. 

The number of grains of sperm burnt per hour in a 
standard candle has undergone many alterations, and has 
been the subjedt of many discussions. In 1849 the Great 
Central Gas Consumers Company decided upon 1317 grs. 
per hour. In 1852, Prof. Graham and Dr. Leeson recom¬ 
mended that this should be changed to 140 grs. In i860, 
the standard consumption of sperm was fixed at 120 grs. 
per hour ; this is the present standard. It is here stated 
that only two London firms at present make sperm candles 
of the kind prescribed by the Adts, namely Messrs. Langton 
and Bicknell, of Newington Butts, and Mr. T. G. Miller, 
of Westminster. Mr. Miller states in a letter written to 
the Committee that, in his opinion, the irregularity with 
which the candles burn is due to irregularity in the 
plaiting of the wick. 

The Committee have made a large number of experi¬ 
ments on the consumption of sperm by candles having 
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different wicks, having from 18 to 23 threads in them. 
The results of four comparisons between candles from 
different packets of Miller’s 21-thread candles, each com¬ 
parison being the mean of 20 observations at intervals of 
one minute, show.that the ratio between the illuminating 
power of two pairs of candles frequently alters by 6 or 
7 per cent in less than one minute. In six instances the 
ratio altered more than 10 per cent within a minute. 

The Committee find that candles are open to very grave 
objections when used as a standard source of light. They 
mention very aptly that, beyond the custom of candle 
makers, there is nothing in the Parliamentary definition 
of the present standard candle to limit the diameter of the 
candle. 

The following is a description of Mr. Methven’s 
standard burner, which consists of a Sugg’s London 
Argand, burning coal-gas with a 3-inch flame, having in 
front a screen with a slit cut in it:— 

“In front, of the burner, between it and the photo- 
metei disc, is fixed a brass screen, with provision similar 
to that of an ordinary candle holder, for fixing it at the 
end of the photometer bar. The tube on which the burner 
is fixed is provided with a "f-piece and union joint, to 
which can be attached a flexible tube from the ordinary 
service to the photometer, supplied with an ordinary 
micrometer cock and governor, to facilitate the adjust¬ 
ment of the height of the flame. The end of the tube is 
fixed on a stand, so that the whole may be lifted off the 
end of the bar at any time. A hole about one inch in 
height and.one-quarter of an inch in width is cut in the 
screen, which will be found sufficient to allow an amount 
of light to pass through il equal in illuminating power to 
that given by two standard sperm candles.” The prin¬ 
ciple of Mr. Methven’s standard depends on the possibility 
of finding corresponding portions of the flames of gases of 
varying qualities consumed so as to effedt perfedt combus¬ 
tion in similar burners, which shall be equal in illu¬ 
minating power. 

Experiments were made with different gases, such as 
pure Cannel gas, and Cannel diluted with varying quan¬ 
tities of common gas. The result of these experiments 
showed that while the light from the 37 candle gas was 
nearly equal to that from the 16J candle gas, with inter¬ 
mediate qualities of gas, the burner gave more light, the 
slit being in the same position throughout. 

Mr. Vernon Harcourt’s standard air-gas flame is produced 
by burning a mixture of air, with that portion of American 
petroleum which after repeated redtifications distils at a tem¬ 
perature of about 50° C. It is almost entirely composed of 
pentane ; the proportion used is 576 volumes of airto one of 
pentane, measuring the liquid at 60° F.; the diameter of 
the burner is a quarter of an inch, and the height of the 
flame, is brought to 2J inches. Several experiments on 
illuminated power were tried with samples of air-gas made 
on different days, and the results were found to be very 
concordant, the greatest difference between two observers 
being o-2 of a candle. Other experiments were tried to 
find the effedt of making a too rich or a too poor air-gas, 
and it was found that, taking the illuminating power of 
the normal mixture to be 100 candles, if 2-9 cubic feet of 
air were taken instead of 3, the illuminated power 
was equal to 100-53 candles, and if 3-1 cubic feet of air 
were taken to the same quantity of pentane, the light 
emitted was equal to 99-65 candles. The error in the 
volume of air being at least ten times greater than that 
likely to be made by any operator, it will be seen that the 
light will not be subjedt to much variation in intensity. All 
the experiments made with the air-gas flame being very 
satisfadtory, the Committee have judged it to be the best 
standard for comparison. 

Researches on the Formation of Starch Granules. 
A. F. W. Schimper.—In the stems of many plants the 

starch granules do not arise at arbitrary points in the 
chlorophyl grain, but exclusively close under its surface.— 
biedermann’s Central-Blatt. 

ANALYSIS OF SOIL FROM CUTTACK, BENGAL. 

By C. J. H. WARDEN, Bengal Medical Staff, 
Chemical Examiner to Government. 

1 he soil to which the following analysis refers was stated 
to have been obtained from the Distridt of Cuttack, where 
the waters of the Orissa Canals are used for irrigation. 
The sample consisted of portions of earth taken from the 
surface, and from depths varying between 8 inches and 
1 foot below the surface. 

The soil was of a light fawn colour, and contained 
abundance of sand, but was free from stones or gravel. 
Particles of mica were visible, as well as a few small 
fragments of vegetable fibre. The specific gravity was 
2'5, and it was found capable of holding 39-8 per cent of 
moisture. 100 parts contained 

Ferric oxide, Fe203. 57498 
Aluminic oxide, A12CL.. 6-1355 
Calcic ,, CaO . 0-3197 
Magnesic ,, MgO . 0-2350 
Manganese . traces 
Potassic oxide, K20   0-0768 
Sodic ,, Na20 . o'°497 
Silicic oxide and sand, Si02 .. .. 82-8100 
Sulphuric anhydride, S03 .. .. 0-0038 
Phosphoric „ P205 .. .. 0-0013 
Carbonic ,, C02 .. .. 0-2513 
Chlorine, Cl . 0-0012 
Nitrogen, N . 0-2864 
Non-nitrogenous organic matter .. 1-4489 
Moisture.. 1*8143 

99-1837 

The reaction was neutral; nitrates could not be 
detedted. The whole of the iron was in the ferric con¬ 
dition. 

Medical College, Calcutta, Sept. 6, 1881. 

UPON THE 

ADULTERATION OF FOOD, DRINK, AND DRUGS, 

FROM THE CHEMIST’S STANDPOINT; 

AND UPON 

THE ATTITUDE OF CHEMISTS IN THE 

MATTER OF APPOINTMENT OF 

“ GOVERNMENT ANALYSTS.” 

By ALBERT R. LEEDS. 

(Abstract). 

The subjedt of adulteration had not received that amount 
of attention from the chemists which its nature and amount, 
as at present pradtised in the United States, properly de¬ 
manded. And in negledting to assume control of the 
investigation of the subjedt, and of the information and 
education of the public mind as to the adtual fadts, they 
had left the field in the possession of scientific dema¬ 
gogues and pseudo chemists who, for the past four years, 
had been sending out through the daily press an unlimited 
amount of sensational literature, either in part or altogether 
false. The investigations as to the fadts had been mainly 
fragmentary and sporadic in their charadter, instituted 
from time to time by various Boards of Health, but with¬ 
out much outcome in the arrest and prosecution of the 
offenders. But this period of education had now gone by, 
and the time had come when the various States were 
about to pass laws upon adulteration. Some laws had 
been alteady enadted, and grave blunders had been 
committed. The experience in England had shown how 
difficult it was to secure wise and efficient legislation, and 
it was very important for chemists in America to avail 
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themselves of that experience, and to control and shape 
the laws now under consideration in the legislatures of the 
various States. Moreover, the duty of the public analyst 
required public training and accurate knowledge of certain 
topics not ordinarily studied by chemists. Finally the 
analysts could not properly perform their labours without 
the aid of suitably qualified inspectors, and as yet these 
two professions did not exist in the country and would 
have to be in a sense created. 

Dr. Leeds, who had been commissioned by the State of 
New Jersey to investigate the faCts concerning adul¬ 
teration, as a basis for future State legislation, then gave 
a brief resume of the results of his labours up to date. 
He had analysed a very large number of samples, and 
without claiming that the faCts were universally true for 
the whole country, yet the examinations of so many 
articles of each kind, purchased at random from dealers in 
various parts of New Jersey and in the City of New York, 
might justly be regarded as representing a reasonably close 
approximation to the true faCts in the case. 

In regard to teas, three classes of adulterated samples 
had been found. The smallest class contained an amount 
of mineral matter in excess of that which should be pre¬ 
sent from facing materials alone, or from impurities which 
could properly be derived from the processes of pre¬ 
paration for the market. The largest class consisted of 
teas adulterated with exhausted leaves. Finally, in some 
samples foreign leaves were present in such numbers as to 
denote intentional adulteration. But the percentage of 
adulterated teas was much smaller than was anticipated 
(io per cent), a majority of the teas being of inferior grade, 
their prices ranging from thirty to fifty cents per pound. 
Nearly all the coffees examined, both whole and ground, 
were pure; the adulterant in the other cases being 
chicory. The essences of coffee sometimes contained 
scarcely any coffee—one sample was composed almost 
entirely of chicory, caramel, and liquorice. 

The manufacture of mixed sugars, containing both 
cane sugar and glucose, is now largely carried on in the 
United States, the product being sold under the name 
of “ new process ” sugar by the manufacturers. This 
faCt had given rise to a popular belief that almost all 
varieties of sugar were more or less adulterated. Such 
was not found to be the case, most of the white sugars, 
purchased at random, being found pure ; and of the brown 
sugars, which were the more adulterated, certain samples 
furnished by dealers as in their belief adulterated, were 
found to contain no more inverted sugar than might pro¬ 
perly be present in a sugar of a low grade. A similar 
remark applies to the syrups. Even the lowest priced syiups 
were found, with few exceptions, to contain no more 
glucose than was to be expedted in a non-adulterated 
article. No free sulphuric acid, or excess of lime, was 
present in any case. 

The specimens of flour examined were uniformly pure, 
no other meal or alum being found in any instance. In 
bread, however, sufficient samples showing the employ¬ 
ment of alum were obtained to demonstrate its occasional 
use by bakers. Cream of tartar was found to be exten¬ 
sively adulterated, the adulterants being sulphate of lime, 
acid phosphate of lime, and starch. The first-named 
substance was likewise present in some samples of 
bicarbonate of soda. 

Some of the manufacturers of the baking powders now 
so extensively sold use only bicarbonate of soda, cream 
of tartar, and starch. Others employ either partly or 
altogether, in the place of the cream of tartar, alum or acid 
phosphate of lime, or a mixture of these two salts. Of the 
condiments and spices very few were pure, though in no 
instance was any injurious metallic adulterant detected. 

Many of the samples of vinegar contained a much lower 
percentage of acetic acid than should have been present, 
but in no case were mineral acids presen*, and in only one 
instance a metallic substance—lead in traces. Some of 
the so-called white wine vinegars had all the characters of 
ordinary cider vinegar, decolourised by filtration through 
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animal charcoal. None of the green pickles examined 
were free from copper—one pickle containing 15 milligrms. 
—although the pickles prepared by the use of brine, and 
those imported, with the Crosse and Blackwell label, were 
found unexceptionable. The employment of tin cans in 
the preservation of vegetables is reprehensible, both tin 
and lead being present in the canned tomatoes examined. 
The skimming and watering of milk was still very exten¬ 
sively practised in New York and New Jersey, although 
stringent laws had been passed for its repression. 

Condensed milk varied remarkably in composition, the 
percentage of water ranging from 25-5 to 59 per cent, and 
of fat from 3 to 11 per cent.—Journal of the American 
Chemical Society. 

CONTRIBUTIONS FROM THE CHEMICAL 

LABORATORY OF HARVARD COLLEGE.* 

By JOSIAH PARSONS COOKE, Director. 

(Continued from p. 233.) 

IV. Additional Experiments on the Atomic Weight 

of Antimony. 

In our previous paper on this subject, we gave our reasons 
for the opinion, since fully confirmed, that the bromide of 
antimony is the most suitable compound of this element 
as yet known for determining its atomic weight; and the 
results of fifteen analyses of five different preparations of 
the bromide were published, which gave for the atomic 
weight in question the mean value 120*00, with an extreme 
variation between iig'4 and 120*4 for all the fifteen anaty- 
ses, and between 119*6 and 120*3 for the six determinations 
in which we placed most confidence. The antimonious 
bromide used in these determinations was purified first by 
fractional distillation, and secondly by crystallisation from 
a solution in sulphide of carbon. In the crystallised pro¬ 
duct thus obtained, the bromine was determined gravi- 
metrically as bromide of silver in the usual way. 
Although it seemed at the time that the results were as 
accordant as tbe analytical process would yield under the 
unfavourable conditions, which the presence of a large 
amount of tartaric acid in the solution of the bromide of 
antimony necessarily involved; yet it was obvious that 
the agreement was far from that which was desirable in 
the determination of an atomic weight, and our chief con¬ 
fidence in the accuracy of the mean value—independently 
of its remarkable agreement with previous results—was 
based on the faCt that the known sources of error tended 
to balance each other. Hence our conclusions were stated 
with great caution, and the hope was expressed that, after a 
thorough investigation of the subject, we might be able 
“ to return to the problem with such definite knowledge of 
the relations involved as will enable us to obtain at once 
more sharp and decisive results then are now possible.” 

In our previous paper, we described a simple apparatus 
which we devised for subliming iodide of antimony; and 
in a note to the paper we stated that we were applying the 
same process to the preparation of bromide of antimony, 
and that it promised excellent results. Our expectations 
in this respeCt have been fully realised, and the product 
leaves nothing to be desired, either as regards the beauty 
or the constancy of the preparation. The fine acicular 
crystals are perfectly colourless, and have a most brilliant 
silky lustre. With ordinary precautions, they can be'kept 
indefinitely without change, and it is. easy therefore to 
determine the weight of the material analysed to the tenth 
of a milligramme. 

The material used in the following determinations was 
first prepared as described in our previous paper. It was 
then repeatedly distilled from a small glass retort, rejecting 
at each distillation the first and the last portion. Lastly, 

* Presented to the American Academy of Arts and Sciences, May iij 
1881. 
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it was twice sublimed in a slow current of absolutely dry 1 
carbonic dioxide. As it was only possible to sublime a 
few grammes at a time in the apparatus we used, and as 
the several procuds were not mixed, each of the portions 
analysed was the yield of a separate sublimation, and the 
agreement of the results is therefore in itself a proof of the 
constancy of the preparation. In the first set of analyses, 
the bromine was determined gravimetrically by precipi¬ 
tation with nitrate of silver, as before described. The 
bromide of antimony was first dissolved in a concentrated 
solution of tartaric aaid, using about 5 grms. of the crys¬ 
tallised acid to x grm. of bromide, and the solution was 
then diluted with from 250 to 500 cubic-centimetres of 
water. To this solution was slowly added, under constant 
agitation, a solution of nitrate of silver in slight excess of 
the amount required for complete precipitation. The 
amount of crystallised nitrate of silver required was always 
carefully weighed out, allowing 1 decigramme in excess 
of theory for every litre of the solution of bromide of 
antimony made as above described. The nitrate of 
silver was then dissolved in a considerable volume 
of water, and the bromide of silver was precipitated 
from a cold solution, care being taken to prevent 
the formation of lumps which invariably result if the 
solutions are warm or concentrated, and which greatly 
interfere with the washing of the precipitate. The pre¬ 
cipitate was washed by decantation 5 times, pouring on in 
each case a volume of lukewarm distilled water equal to 
that of the original solution, and after the precipitate had 
settled, drawing off the wash-water with the inverse 
filter (see Proceedings of the American Academy of Arts 
and Sciences, vol. xii., page 124.) Lastly, the precipitate 
was transferred to a porcelain crucible and dried at from 
1200 to 1300. 

The bromide of silver weighed was always tested, some¬ 
times by dissolving the material in strong aqua ammonia, 
and at other times by heating it to the melting point. 
Had there been the least occlusion of silver emetic, or any 
other possible product, there would have been an insoluble 
residue or a loss of weight; and, since the bromide of 
silver always gave a perfectly clear solution, and the loss 
of weight on melting never exceeded a few tenths of a 
milligramme, we were assured that our produdt was per¬ 
fectly pure. 

Of the five determinations whose results are given below, 
the first three were made under my direction by Mr. G. De 
N. Hough ; the last two were made with my own hands. 

Analyses of Antimonious Bromide. 

Determination of Bromine. 

Wt. of SbBrs Wt. of P.c. of Br. Difference Value Diff. 
taken in AgBr Br=8o from of from 

Grammes. obtained. Ag = io8. Mean. Sb. Mean. 
I. 4T767 6-5420 66-652 — o-oi6 12008 + 0*08 
2. 2-0250 3-I734 66-685 4 0-007 Iig-go — 0*10 

3. 1-9999 3-I34° 66680 40-012 119-93 — 0*07 

4’ 3‘6985 5794*5 66-669 0 001 119-99 — 0*01 

5- 2-8959 4‘536i 66-653 0-015 12008 + o*o8 
Mean value 66-6679 H9-gg6 
Theory Sb. 120 require 66-667 

The mean value of the percentage of bromine deduced 
from the fifteen analyses previously made (see Proceedings 
of the American Academy of Arts and Sciences, vol. xii., page 
54) was 66'666, which differs only by an inappreciable 
quantity from the mean of the above results. At the same 
time the results are much sharper, the maximum difference 
from the mean value having been reduced to less than one- 
fifth of the previous amount, and to only 0-00025 of the 
quantity estimated, giving with certainty the atomic weight 
of antimony within one one-thousandth of its value. It 
must be remembered, moreover, that, although these last 
results were obtained with the same compound as before, 
the material was prepared in a wholly different way. 
The material first used was purified by repeated crys¬ 
tallisation from sulphide of carbon,—that last used by re¬ 
peated fractional distillation and sublimation. 

Hoping to reduce the limit of error to a still greater 
degree, we* were led to devise a volumetric nethod of 
testing the atomic weight of antimony, which, while it had 
all the advantages of the gravimetric method previously 
employed, is free from its sources of error. The method 
has also this great advantage, that it brings the question 
of the atomic weight of antimony down to a definite 
issue. 

If the atomic weight of antimony were i22-oo, it would 
require 17900 grms. of pure silver to precipitate the 
bromine from a solution of 2-oooo grms. of antimony bro¬ 
mide, while if the atomic weight of antimony were i2o,oo, 
it would require i-8ooo grms. of silver. Now it is easy to 
estimate volumetrically i-iooth of this difference with cer¬ 
tainty. We therefore prepared with great care a button 
of puref metallic silver, which we annealed, and rolled out 
to a thin ribbon. We then weighed out from 2 to 4 grms. 
of bromide of antimony, prepared by sublimation as 
described above, and dissolved this salt in an aqueous 
solution of tartaric acid, which we then transferred to a 
litre flask, and diluted to about 500 c.c. We next very 
accurately weighed out a quantity of silver, slightly less 
than that which calculation showed was required for com¬ 
plete precipitation. This silver was dissolved in nitric 
acid, and the solution having been evaporated *0 dryness 
over a water-bath, the silver salt was washed into the 
flask containing the bromide of antimony. As soon as 
the supernatant liquid had cleared, the small additional 
amount of a normal silver solution required to produce 
complete precipitation was run in from a burette, and 
measured with the usual precautions. We used -no ex¬ 
traneous indicator, because it was important not to intro¬ 
duce any possibly new disturbing element into the experi¬ 
ment, and in the titration of bromine with silver, the 
normal and familiar phenomena, which mark the close of 
the process, furnish a very sharp indication. The details 
of one of the determinations were as follows :— 

The weight of the bromide of antimony used amounted 
to 27032 grms. To precipitate the bromine from the 
solution of this material, 2-2404 grms. of silver would be 
required if Sb= 122-00, and 2-2529 if Sb = 120-00. We 
weighed out, with as much accuracy as if we were adjust¬ 
ing a weight, the smaller of these two quantities of 
metallic silver, and after dissolving the pure metal in pure 
nitric acid, evaporating the solution to dryness, and 
re-dissolving in water, we gradually added the whole of 
this silver solution to the litre flask containing the solu¬ 
tion of bromide of antimony, in the manner described 
above. It was then found that 12-4 c.c. of a standard 
silver solution (1 grm. of silver to the litre) were required 
to complete the precipitation. It will be seen that the 
weights of the bromide of antimony' and silver used could 
be thus determined with the most absolute precision, and 
we have the greatest confidence in these values to the 

* Since publishing our “ preliminary notice,” our attention has been 
called to the fadt that a similar process was used by Profesor J. W. 
Mallet of the University of Virginia in his investigation of the atomic 
weight of lithium, as it has since been used by him in his admirable 
work on the atomic weight of aluminum. 

+ A quantity of silver which had been reduced from chloride and 
bromide of silver, obtained as a produdt of previous analytical pro¬ 
cesses, was dissolved in nitric acid, and precipitated as chloride by 
hydrochloric acid The precipitate was first boiled in aqua regia, 
and then thoroughly washed, after which the chloride was reduced by 
boiling with caustic soda and inverted sugar, and the precipitate, 
again washed, having been transferred to a porcelain crucible and 
dried, was heated to a low red heat in a muffle until the grains were 
sintered together. The sintered mass was melted on a block of pre¬ 
pared coke before a gas blowpipe, and while cooling was covered with 
a reducing flame in order to prevent the occlusion of oxygen gas. 
The metallic button was next rolled out into alribbon between steel 
rollers ; and, after the ribbon had been annealed in a muffle, the sur- 
fac-. was etched with dilute nitric r cid, and afterwards scou: ed with 
sand. The metal thus prepared was preserved under distilled water. 
The oxygen occluded by the metal thus prepared must have been, if 
any, exceedingly small in amount; but, even allowing the average 
quantity found by Dumas in metal which had been melted in the air 
under ordinary circumstances, we calculated that this amount would 
only affedt the third decimal place ir the atomic weight of antimony ; 
and it seemed therefore unnecessary to take so inappreciable an effedt 
into consideration. Moreover, the great purity of cur material was 
subsequently made evident. 
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one-tenth of a milligrm. Moreover, it will be noticed that 
the volumetric method is only used to estimate the differ¬ 
ence in the atomic weight which has been in question, 
and that, if the method were only accurate to the one- 
tenth of the quantity to be measured, it would give us 
the value of the atomic weight within two-tenths of a 
unit, while if, as we had reason to believe, the process 
was accurate within i per cent, it would fix the atomic 
weight within 2-iooths of a unit. 

By the method just described, the following results were 
obtained. The letters a and b indicate different prepara¬ 
tions :— 

Wt. of SbBra Total Wt. of Per cent of Br. Corresponding 
taken. Ag used. Ag=io8 Br = 8o. value of Sb. 

a 1. 2-5032 2-2528 66-6643 120-01 

a 2. 2-0567 1-8509 66-6620 120-02 

a 3. 2 6512 2-3860 66-6644 120-01 

h 4- 3‘3°53 2-9749 66’66g6 Iig-gS 

b 5- 2-7495 2-4745 66-6653 120-01 

Mean value, 66-6651 120-01 

Theory Sb. 120 requires 66-6666 
,, Sb. 122 >> 66-2983 

The extreme variation from the mean in these deter¬ 
minations is less than one ten-thousandth of the quantity 
directly estimated, and corresponds to less than two ten- 
thousandths of the total value in the atomic weight of 
antimony. We have thus reached the extreme limit of 
accuracy with determinations on this scale. By using 
very much larger amounts of material, it is possible that 
we might still further diminish the limits of experimental 
error; but when we consider the further causes cf error 
incident to handling so large an amount of material, it 
seems doubtful whether any advantage would really be 
gained. At all events such determinations would require 
an expenditure of labour and skill which is not demanded 
in the present condition of chemistry. 

While making the first three volumetric determinations, 
it became obvious that the mode of experimenting was 
highly favourable to the accurate estimation of the amount 
of bromide of silver formed ; and, were we to repeat this 
investigation we should adopt the same mode of precipi¬ 
tating bromine in all cases. The rotatory motion given to the 
liquid mass in the stoppered flask in order to hasten the 
“ clearing up,” after each fresh addition of the silver solu¬ 
tion, tends very greatly to granulate and thoroughly wash 
the precipitate. In the last two determinations, therefore, 
we collected and weighed the bromide of silver formed, 
and this weight gave us a most important control over 
the whole work. In the previous work we assume that 
the ratio of Ag : Br= 108 :80, and find that on this assump¬ 
tion Br : Sb = 8o : 120. But if we both determine the 
amount of silver required to precipitate a given weight of 
antimonious bromide, and also at the same time the weight 
of argentic bromide formed, it is obvious that we fix at 
once the ratio of three atomic weights (Ag : Br: Sb) inde¬ 
pendently of any assumption whatsoever. This, so far as 
we know, is a new feature in investigations of this kind, 
and evidently vastly diminishes the possibilities of error, 
and enhances the value of the result. We give in full the 
two determinaiions which were made in this way :—(See 
Table, next column). 

Bringing, now, these results together, we have two 
additional gravimetric determinations of the atomic 
weight of antimony. 

Weight of SbBr3 Wght. of AgBr Per cent Bromine Corresponding 
taken. determined. Ag=io8 Br=8o. value of Sb. 

b 6. 3-3053 5-X782 66 665 i20'oi 
b 7. 27495 4-3076 66-667 i20’oo 

Mean value. 66-666 120-00 

It is now obvious that these gravimetric determinations, 
taken in connection with the corresponding volumetric 

No. I. 
Grms. 

Weight of tube and SbBr2.22-2225 
,, after transfer to flask . 18-9172 

,, of SbBr3 taken. 3'3°53 

,, of silver taken. 2-9749 

Weight of crucible and filter.44-3729 
,, ,, with AgBr dried at 150° .. 49-5512 
,, ,, after again heating .. .. 49-5512 

„ of AgrBr dried at 150° . 5-1783 

Weight of crucible and AgBr after removing 
small filter with adhering particles.49-5008 

Weight after heating AgBr to incipient fusion.. 49-5007 

Reduced weight of AgBr . 5'i782 

Per cent of bromine .66-665 
Atomic weight of antimony.120-01 

No. II. 
Grms. 

Weight of tube and SbBr3.32-4979 
,, after transfer to flask.29-7484 

,, of SbBr3 taken. 2-7495 

,, of silver taken .. 2-4745 

„ of crucible and filter.44-3732 
„ „ with AgBr dried at 150° .. 48-6810 
,, ,, after again heating .. .. 48-6810 

,, of AgBr dried at 150° . 4'3078 

Weight of crucible and AgBr after removing 
small filter with adhering particles.48-5524 

Weight after heating AgBr to incipient fusion.. 48-5522 

Reduced weight of AgBr . 4-3076 

Per cent of bromine .66-667 
Atomic weight of antimony. 120-00 

results, give us the most conclusive evidence of the purity, 
both of the metallic silver used, and also of the bromine 
in the bromide of antimony, which is the basis of this 
atomic weight investigation. By comparing b 6 and b 7 
with b 4 and b 5 respectively, we obtain the following 
data:— 

Grms. Grms. 
1. 2-9749 of silver gave 5-1782 bromide of silver. 

2. 2-4745 „ „ 4'3°76 » >> 

Hence it follows that, as shown by these experiments, 
the proportions of the silver to the bromine were respec¬ 
tively :— 

1. 108-00 silver to 79-99 bromine 
2. io8-oo ,, ,, 8o-oi „ 

Mean value.. 108-00 ,, ,, 8o-oo ,, 

This is the ratio of the atomic weight of silver to that 
of bromine, and corresponds to the second decimal place 
with the determinations of Stas as well as with those of 
Dumas. 

We have now furnished as evidence of the atomic weight 
of antimony— 

x. The mean of fifteen analyses of bromide of antimony 
purified by crystallisation from sulphide of carbon, with an 
extreme variation between 119-4 and 120-4 for all the 
fifteen analyses. 
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2. The mean of five analyses of bromide of antimony 
purified by distillation and sublimation, with an extreme 
variation between ng-goand 120-08. 

3. The mean of five volumetric analyses of bromide of 
antimony, also purified by distillation and sublimation, 
with an extreme variation between ng-gS and 120-02. 

4. Two gravimetric determinations.of the bromine in 
two of the portions of bromide of antimony used in the 
volumetric analyses, but still essentially distindt deter¬ 
minations, which gave almost identical results. 

Bringing these several means together as of equal value, 
we have :— 

P.cnt. of Br. Value of Sb. 

1. Mean of 15 determinations .. 66-666 120-00 
2. i) 5 >. •• 66-668 ng-gg 
3. „ 5 „ •• 66-665 120-01 
4. ,,2 ,, .. 66-666 120-00 

Final mean value. 66-666-1- 120-00 

Furthermore, we have shown by the last two determina¬ 
tions that the ratio of the atomic weight of the silver to 
that of the bromine used in our experiments was ioS-oo to 
8o'oo, and hence that the ratio of the atomic weights of 
bromine, silver, and antimony must be— 

Ag : Br : Sb = io8-oo ; 8o-oo : 120-00, 
with a probable error not exceeding o-oi in any case. Of 
course our experiments only serve to fix the ratio between 
these three quantities, and any considerations which may 
lead chemists to change the value of one of the quantities 
must affedt the other two in the same proportion. If with 
Stas we take Ag= 107*66, then Br = 7g-75, and Sb = ng-63 ; 
and in this connedtion the fadt should be recalled that the 
ratio of Ag to Br, according to Stas, is essentially identi¬ 
cal with that given above, and the same as that found both 
by Dumas and by Marignac. Of all the ratios between 
the atomic weights, it is the one in regard to which there 
is the greatest certainty, and it is with this very well- 
established relation that we have connedted the atomic 
weight of antimony._ 

Entirely in harmony with the above results are our ex¬ 
periments on the synthesis of sulphide of antimony, in 
which we found as a mean of thirteen experiments 
Sb = ng-g4 when S = 32 ; and the same is equally true of 
our analyses of iodide of antimony, which gave as a mean 
of seven determinations Sb = 1 ig-g8 when I = 127-00. But 
although these results formed important stages in our in¬ 
vestigation, they now add but little to the evidence of the 
far more accordant results since obtained. When com¬ 
pared with these later results they show, however, to what 
a great extent error may be eliminated by the repetitions 
of an imperfedt process. 

Lastly, the anomaly which the analysis of antimonious 
chloride first presented has been explained by finding, first, 
that the material employed contained a constant amount 
of oxychloride ; and, secondly, that the water used in 
washing the precipitate exerted a definite solvent adtion on 
the chloride of silver estimated. 

Having thus solved the problem we undertook as far as 
is at present pradticable, we must now take leave of the 
subjed:, regretting only that our investigation should have 
been the occasion of any controversy. In addition to the 
recognition we made in our previous paper, we would here 
express our obligations to Mr. G. De N. Hough and Mr. 
G. M. Hyams, who have greatly aided us in the experi¬ 
mental work during the latter part of this investigation. 

(To be continued.) 

Adtion of the Treatment of Cream with Oxygen 
upon the Quality of Butter.— Prof. L. B. Arnold.—The 
fatty matter of milk improves in aroma by a short adtion 
of the oxygen of pure air. A more prolonged adtion is 
hurtful. The butter from milk which has been excluded 
from oxygen does’not keep as well as that from milk which 
has been exposed to the air.—Biedermann’s Centralblatt, 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

Saturday, November 12tli, 1881. 

Professor Fuller, Vice-President, in the Chair. 

Mr. W. D. Niven was eledted a Member. 

Mr. Lewis Wright then read a paper “ On some Spirals 
observed in Crystals, illustrating the relation of their 
Optic Axes.” After remarking that the relation of the 
axes in uni-axial and bi-axial crystals had always been an 
interesting subjedt, he observed that if we took any uni¬ 
axial and a single axis of any bi-axial which had little or no 
axial dispersion, and polarised and analysed each circularly, 
we ultimately got similar phenomena. This is illustrated 
by calcite and a single axis of sugar, each giving when 
thus treated unbroken circular rings. From this it might 
be hastily inferred that a single axis of a bi-axial resembled 
in charadter the axis of a uni-axial; but this was not the 
view of those who framed the theory of double refradtion 
in crystals. Fresnel finally framed the conception of 
three elasticities in three redtangular diredticns. If all 
were equal there was no double refradtion ; if only two 
were equal there was a single optic axis in the diredtion of 

the third ; and if all were unequal there were two optic 
axes. According to this theory the axis of the calcite did 
not resemble in charadter a single axis of the sugar or 
other bi-axial, but was a limiting case in which both such 
axes coincided. This was illustrated by the beautiful ex¬ 
periment of Professor Mitscherlich, applying heat to a 
crystal of selenite, and thereby altering the respedtive 
elasticities. The two axes gradually approached until 
they coincided and the crystal became uni-axial, after which, 
on heating the crystal still more, the axes re-opened in a 
diredtion at right angles to the former, thus proving 
Fresnel’s theory. It was desirable to illustrate the 
point—that the axis of a uni-axial did retain, or still em¬ 
braced within itself in some visible form, charadteristics of 

the two axes thus brought into coincidence. Sir George 
Airey had discovered the double spiral in quartz. Uni¬ 
axial calcite showed a doule spiral, and bi-axial gave a 
single spiral. Mr. Wright repeated Professor Mitscherlich’s 
experiment, on this additional basis of analysis, the 
spirals being first shown perpendicularly above each other. 
Gradually they approached until they resembled those of 

the calcite, and finally opened out again horizontally. All 
through there was a double spiral, and a single one could 
only be got by separating a single axis: the fluid would 
represent the axial properties of the quartz and the crystal 
the other properties, and the two ought to give similar 
spirals. In fadt the fluid should replace the quartz success¬ 
fully in all these experiments. By means of a column of 

oil of lemons 200 millimetres in length, and crystals of 

calcite, sugar, topaz, and nitre, Mr. Wright showed this 
to be the case. Finally, he demonstrated that the same 
phenomena held good through all the ordinary analogies 
with, or artificial substitutes for, natural crystals, the 
figures being produced with a circular chilled glass in 
parallel light, and also with an artificial uni-axial crystal 
made of crossed mica films, after Norremberg, and an 
artificial quartz made of superimposed mica films, after 
Reusch, in convergent light. All the figures were projedted 
by the eledtric camera, to a size 8 feet in diameter. All 
Mr. Wright’s experiments went to illustrate the truth of 

Fresnel’s theory. 

Mr. C. V. Boys then read a paper “ On the Prevention 
of the Bursting of Water-pipes.” Mr. Powell had pro¬ 
posed the use of pipes of elliptical or other round sedtion, 
and Mr. Mangnall, of Manchester, had independently hit 
on the same idea. Such a pipe would become rounder in 
sedtion when the water froze and expanded. A round 
pipe tends to become thinner at its weak parts on expand¬ 
ing under the pressure. With an elliptical pipe the force 
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required to altfef the shkpe of its section is greater as the 
section is more circular, therefore the effeCt produced by a 
change of shape at any place makes that place stronger. 
A round pipe is in a state of unstable, and an elliptical 
pipe in a state of stable, equilibrium, and changes its form 
uniformly from end to end. Hence, if a portion only of 
such a pipe is exposed in the cold the whole is effedtive, 
and it will require a proportionally greater number of 
frosts to make the pipe round. Inspection would show if 
the pipes were becoming round, and then they could be 
squeezed back to their original shape. Mr. Boys had 
demonstrated these inferences by experiment with Mr. 
Powell. Messrs. Powell, Rigby, and Co., of Piccadilly, 
made these pipes. 

Mr. J. Macfarlane Gray drew attention to some appa¬ 
rent discrepancies in the constants employed by Regnault 
in his work on the Physical Properties of Steam. 

NOTICES OF BOOKS. 

Description of the Chemical Laboratories at the Owens 
College, Manchester. By H. E. Roscoe, F.R.S. Third 
Edition. Manchester : J. E. Cornish. 

From this summary it appears that there are in the 
College two large laboratories, each 70 ft. long, 30 broad, 
and 29 high. One of these is occupied by the first year’s 
or qualitative students, and contains sixty working places. 
The second laboratory, for the advanced or quantitative 
students, contains ten blocks, of four working benches 
each. The ventilation arrangements are two-fold, general 
and special, both worked by means of the furnace chimney. 
The general ventilation is so successful that when a 
hundred students are at work in the two rooms, the air 
remains pure. The special ventilation relates to the 
evaporation niches and sulphuretted hydrogen closets. 
The large niches aspirate 100 cubic feet of air per minute, 
and the smaller ones 12 cubic feet per minute. The 
aCtion is so good that no smell nor escape of vapours into 
the laboratory can take place, even when sulphuric acid is 
evaporated in quantity. The sulphuretted hydrogen 
closets vent into a horizontal flue, running underneath 
the floor, and thence passing into the chimney. 

These two large laboratories are on the ground floor, 
which contains, in addition, a special room for organic 
analysis, two balance rooms, a room for gas analysis, a 
library, a leCture theatre for organic chemistry, Professor 
Schorlemmer’s private room, and a store and reagent 
room. The first floor contains Professor Roscoe’s private 
room, private balance room, and private laboratory. 

The basment contains, in addition, a laboratory for 
medical and evening students, fitted with work-places for 
fifty ; a special metallurgical laboratory provided with 
furnaces, a store room, class room, lavatory and cloak 
room, a spedtroscopic room, photographic room, a dark 
room for photometry, three preparation rooms, and a 
boiler house. There is also a leCture theatre, capable of 
accommodating 380 persons with a small laboratory for the 
ledturer’s use immediately behind the platform, and a 
store room for diagrams at the opposite end. 

The Owens College, in addition to eminent and zealous 
professors, now possesses appliances and facilities for re¬ 
search admirably arranged and second to few, if any, in 
Europe. We may reasonably hope that the results will 
be in proportion to the opportunities afforded. 

A Treatise on Chemistry.- By H. E. Roscoe, F.R.S., and 
C. Schorlemmer, F.R.S., Professors of Chemistry in 
the Vidtoria University, Owens College, Manchester. 
Vol. III. The Chemistry of the Hydrocarbons and 
their Derivatives. London : Macmillan and Co. 

With this volume Professors Roscoe and Schorlemmer 
enter upon the organic portion of their great work in such 
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a manner that this division will equal, if not exceed, the 
inorganic portion in value. The volume begins very 
appropriately with a history of organic chemistry from the 
earliest traditions of antiquity down to the present day. 
The authors trace the successive rise and fall of theories 
and the various definitions given of organic compounds, 
adopting finally the one given on the title-page. They 
Call attention to the fadt that Lavoisier did not, as is some¬ 
times asserted, recognise organic chemistry as a special 
branch of the science or define it as the chemistry of com¬ 
pound radicles. On the contrary, he arranged all acids 
together, dividing them into the three classes of mineral, 
vegetable, and animal. Yet on the opposite page we read 
that—“ Agreeing with the views of Lavoisier, Berzelius 
explained the difference between these two great divisions 
by stating that whilst in organic nature every oxidised 
compound contains a simple radical, organic bodies con¬ 
sist of oxides of compound radicals 

The sedtion on the ultimate analysis of organic bodies 
is very elaborate. The authors describe and illustrate the 
determination of hydrogen and carbon by the methods of 
Lavoiser, Berthollet, Gay-Lussac, Berzelius, and Liebig 
with its modifications; the determination of nitrogen 
according to Will and Varrentrapp; the “ relative ” 
methods of Liebig and of Bunsen ; the absolute method 
of Dumas and of Simpson. Processes for the determina¬ 
tion of other elements are then described, as well as pro¬ 
cesses for ascertaining vapour-densities, including that 
used by Vidtor Meyer in his recent investigations. After 
explaining the determination of molecular formulas, the 
authors pass to the main or descriptive portion of their 
work, beginning with the hydrocarbons of theparaffin series; 
the compounds of the monad alcohol radicles; the alco¬ 
hols and their derivatives ; synthesis of the primary alco¬ 
hols and the fatty acids ; the secondary and tertiary alco¬ 
hols; the methyl, formyl, and ethyl groups, and compounds 
containing higher numbers of carbon atoms from three to 
twenty-four. 

As in the organic portion of the work, the illustrations, 
both of laboratory apparatus and of plant or appliances on 
a larger scale are numerous, admirably executed, and well 
seledted. Footnotes in abundance refer the reader to the 
original memoirs, &c., for fuller information, so that the 
work in some measure serves as a general key to the lite¬ 
rature of organic chemistry. The index is admirable, ex¬ 
tending over twenty-five pages, and being at once full and 
accurate. Thr whole work, if completed on its present 
scale, will, as a systematic treatise on modern chemistry, 
have no superior in any language. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees oi temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires dcs Seances, de VAcademie 
des Sciences. No. 16, October 17, 1881. 

An Experimental Peculiarity Relative to the Equi- 
potential Law followed by Nobili’s Rings.—Ad. 
Guebhard.—The author refers to the fadt that on placing 
above a metallic plate, forming the bottom of an electro¬ 
lytic vessel, points of any number attached to the con¬ 
ductors of a battery of strong tension, the coloured rings 
which take their rise always correspond in a striking 
manner to the equipotential systems which take their 
rise on applying direCtly, upon an isolated plate, poles of 
signs contrary to the former. Hence a natural assimila¬ 
tion of the phenomenon of dynamic efflux to a simple 
phenomenon of static induction, and the necessity, 
theoretically, of considering the liquid as an almost abso¬ 
lute insulator, in which the passage or efflux of the elec- 
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tricity can take place only by following the minimum 
trajedt from the point to the plate. This latter fadt, little 
in accord with the original figures of Nobili and with 
current ideas concerning electrolysis, has been verified 
experimentally by the author, who has studied, under 
strongly concentrated illumination, the liquid currents 
from one eledtrode to the other, rendered visible either by 
the transportation of material particles, or by the disen¬ 
gagements of gases which accompany them. These 
latter are produced in great abundance in the double tar¬ 
trate of antimonyl and potassium, between the positive 
plate and the negative eledtrode. Myriads of microscopic 
bubbles move in dense files along the plate till in close 
vicinity to the eledtrode, and then rise suddenly with an 
abrupt curve, following its surface to the upper surface of 
the liquid. What can these trajectories be but lines of force 
of the eledtric efflux ? Kirchhoff has shown long ago that 
the quantity of eledtricity which traverses each element 
of a conductor of finite dimensions must be proportional 
to the potential and not to the elementary density of the 
eledtricity. A diredt application of the law of Faraday 
leads, then, to the law just pointed out. 

Crystalline Copper Sulphide (Cupreine) formed 
from Antique Medals at the Thermal Springs of 
Flines-les-Roches, Department of the North.—M. 
Daubree.—The water in question forms a pool of about 
300 metres in diameter. In ancient times this water was 
an objedt of worship, and numerous bronze coins and 
statuettes, both Gaulish and Roman, appear to have been 
thrown into it as offerings. Upon these there has been 
formed by the adticn of the water, an incrustation of that 
kind of chalcosine described by Breithaupt as cupreine. 
The water contains neither free sulphur nor sulphides, 
but merely sulphates, which are reduced by the organic 
matter. 

Cunents produced by Atmospheric Eledtricity, 
and the Telluric Currents.-—J. Landerer.—The author 
observed since June, 1876, the currents produced in a 
telegraphic wire stretched between two houses to the 
length of 288 metres. Some of these currents are produced 
by the condensation of watery vapour. They may be re¬ 
cognised by means of a telephone, but scarcely, or not at 
all, by a sensitive galvanometer. The sound they pro¬ 
duce in the telephone is like the creaking of tin. Other 
currents are produced by the discharge, more or less re¬ 
mote, of the eledtricity of the clouds ; the sound is a con¬ 
tinued crackling. On the approach of tempests the sound 
resembles that produced by a jet of steam. So called 
sheet lightning produces a very distindt effedt. These 
currents have a well-marked adtion upon the galvanometer. 
There are, lastly, currents produced by the wind ; they are 
without adtion upon the telephone, but they adt strongly 
upon the galvanometer. Their intensity is a fundtion of 
the strength of the wind. There are intervals of repose 
in w'hich none of these currents are manifested. Telluric 
currents adt both upon the galvanometer and the tele¬ 
phone. They are distinguished from atmospheric currents 
by the regularity and continuity of their adtion, during 
long intervals. 

Adtion of Sulphur upon Alkaline Sulphides in very 
Dilute Solutions.—M. Filhol.—Sulphur adting upon 
sodium mono-sulphide, even in very dilute solutions, gives 
rise to the formation of a poly-sulphide, without the pro- 
dudtion of a notable quantity of poly-sulphide. It is, 
however, more rational to admit that the mono-sulphide, 
which was decomposed under the influence of water into 
hydrosulphate and hydrate, is reconstituted in presence 
of sulphur, and gives rise to the produdtion of a poly¬ 
sulphide. 

A New Base of the Cinchonaceae.—M. Arnaud.— 
The base in question, which the author names cinchon- 
amine, differs from hydro-cinchonine, both chemically and 
physically. It is represented by the formula Ci9H24N20. 

A New Series of Bases derived from Morphine.— 
E. Grimaux.—There is a general readtion which renders 
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it possible to obtain the homologues of codeine, contain¬ 
ing new alcoholic groups, not in the phenolic oxyhydrile 
of°morphia, but in the hydrocarbonated radical of the 
morphia itself. Metho-codeine is thus an isomer of 
codethyline. 

Dissociation of Ammonium Carbamate.—R. Engel 
and R. Moitessier.—The authors have shown that chloral 
hydrate, butyl-chloral hydrate, and chloral alcoholate, do 
not exist in the state of vapour, their supposed vapour 
being merely a mixture of the vapours of their components. 
They have now subjedted ammonium carbamate to an 
examination from the same point of view. 

Justus Liebig's Annalen der Chemie, 
Band 208, Hefts 1 and 2. 

Benzarsenic Acids and their Derivatives.—W. La 
Coste.—We have here an account of benzarsenic acid, 
para-benzarsenic acid, arseno-benzoic acid, the potassium 
calcium, silver benzarsenates, benzarsenic methyl-ether, 
benzarsen-iodide, benzarsenious acid and its calcium and 
silver salts, benzarsenious chloride, dibenzarsenic acid and 
its derivatives, para-ditolyl-arsenious chloride, para-tolyl- 
arsenoxide, para-ditolyl-arsenic acid,silver ditolyl-arsenate, 
para-dibenzarsenic acid, methyl-dibenzarsenate, dibenz- 
arseniodide, dibenzarsenious acid and its calcium salt, tri- 
benzarsenic acid, tri-tolyl-arsen-dichloride, potassium and 
calcium tri-benzarsenates, tri-benzarsenious acid with its 
sodium and silver salts. The author’s experiments on the 
oxidation of dimethyl-arsenic and ethyl-arsenic acid were 
only partially successful. 

Researches on the Non-Saturated Acids (Fifth 
Part).—Rudolph Fittig.—These researches comprise a 
memoir on pyroterebic acid, by Carl Geisler ; further 
communications on the ladton of isocapronic acid, by Jul. 
Bredt ; on the ladton of normal capronic acid, by R. 
Fittig and E. Hjelt; on the terpenylic and teracrylic acids, 
and on hepto-ladton, by R. Fittig and O. Krafft; on allyl- 
acetic acid and valero-ladton, by A. Messerschmidt; on a 
simple preparation of and on the constitution of valero- 
ladton, by L. Wolff; on the constitution of the ladtons, 
and on their formation from the addition-produdts of the 
non-saturated acids, by R. Fittig. 

The Condensations of the Pyruvic Acids.—C. 
Bottinger.—The author examines the behaviour of pyruvic 
acid when heated with water and a quantity of barium 
hydrate sufficient to neutralise the acid; its behaviour 
when boiled with water and an excess of the hydrate; and 
lastly, its behaviour on treatment with ammonia. 

Sodium Hyposulphite (Hydrosulphite of Schiitzen- 
berger).—Aug. Bernthsen.—The author contests experi¬ 
mentally the formula proposed by Schutzenberger, and 
assigns to it the composition NaS02. 

Separation and Determination of Arsenic.—Emil 
Fischer.—The separation of arsenic from a given mixture 
with other metals by distillation with ferrous chloride, 
and its subsequent determination with solution of iodine, 
offers so great advantages that scarcely any of the older 

1 methods will be used when the determination of this 
element alone is required. If the substance in question 

I is already dissolved, the whole operation may be completed 
in four hours. The process is especially adapted for 
chemico-legal cases. 

Alkaloids of Belladonna Root and of Datura Seed. 
—Ernst Schmidt.—An account of very elaborate re¬ 
searches on atropine, daturine, and hyoscyamine. 

Certain Derivatives of Phthalic Acid.—O. Miller. 
—Not susceptible of useful abstradtion. 

Band 208, Heft 3. 

Communications from the University Laboratory 
of Halle.—These consist of a memoir on methyl-crotonic 
acid and angelicic acid, and a paper on the double calcium 
salt of methyl-crotonic acid and of isobutyl-formic acid, 
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both by Ernst Schmidt; and on a paper on the substituted 
glycolic acids, by Dr. M. Senff. 

Anhydro-Compounds.—H. Hiibner.—This is the first 
portion of a treatise extending over more than fifty pages, 
and incapable of useful abstraction. 

Communications from the Chemical Laboratory of 
the University of Moscow.—These communications 
comprise a memoir on tetrylen-dicarbonic acid (homoita- 
conic acid), by W. Markownikoff and A. Krestownikoff; 
and an account of dichlor-hydrine and its oxidation- 
produdts, by W. Markownikoff. 

Lycopodine, the First Alkaloid of the Vascular 
Cryptogams.—Karl Boedeker.—The alkaloid in question 
is obtained from Lycopodium complanatum, known as 
being richer in alumina than any other plant. Its com¬ 
position is expressed by the formula C^H^NaC^. It 
melts at 114° to 1150, dissolves easily in alcohol, chloro¬ 
form, benzol, amylic alcohol, ether, and water. Its taste 
is bitter. The very dilute aqueous solution is rendered 
turbid, and coloured brownish red by iodine water. 

Gazzetta Chimica Italiana. 
Anno 10, Fasc. 5 and 6. 

Hippurates of Isobutyl and Normal Butyl.—G. 
Campani and D. Bizzarri.—The hippurate of isobutyl 
forms minute prismatic crystals with a rhombic base, 
transparent, iridescent when examined by polarised light, 
of a bitter persistent flavour, insoluble in water, soluble 
in alcohol, ether, benzol, and chloroform, from which 
liquids it is easily deposited on evaporation in prismatic 
crystals. It melts between 450 and 46° to a perfedtly 
homogeneous liquid. The hippurate of normal butyl 
crystallises much less readily than its isomer. It melts 
between 40° and 410. 

Composition of the Ash of the Stem, Leaves, and 
Fruit of the Orange, the Mandarin Orange (Citrus 
Deliciosa), and Citrus Bigaradia. — Dr. Leonardo 
Ricciardi.—Not capable of useful abstraction. 

A New Cumo-phenol.—M. Filed.—In this preliminary 
communication the author states that he has obtained the 
new compound by the action of nitrous acid upon the 
cumidine obtained from amido-cuminic acid. 

Preparation of Camphoric Acid and of Camphoric 
Anhydride.—Pietro Maissen.—The author takes as his 
raw material, residues from the preparation of borneol by 
Baubigny’s method, consisting of a mixture of borneol 
and of unaltered camphor. 

Galvanic Polarisation produced by Metallic De¬ 
posits.—Prof. D. Macaluso.—This paper does not admit 
of useful abridgment. 

Bulletin de la Societe Chitnique de Paris, 
Tome 36, No. 3. 

Alcoholate of Chloral.—M. Berthelot.—The author 
has undertaken the thermic study of this compound, and 
especially the measurement of the heat liberated by the 
union of alcohol and chloral, giving rise to this compound 
in the solid, liquid, and gaseous states. 

The Evaporation of Glycerin.—G. Couttolenc.—• 
Aqueous glycerin loses its water, after having been heated 
for five hours in the water-bath to about go0. The evapo¬ 
ration of the glycerin then continues very regularly at the 
rate of about 000317 grm. per hour and per square centi¬ 
metre of surface. 

Acrolein Bromide (Aldehyd Dibromo-propionic). 
MM. Grimaux and Adam.—Not suitable for useful 

abstraction. 

Determination of the Dry Extracft Left in Wine.— 
L. de Saint-Martin.—M. Gautier has recently proposed a 
new method, which consists in evaporating 5 c.c. of the 
wine in question in vacuo, at first over sulphuric acid, 

and ultimately over phosphoric anhydride. The author, 
having compared this process with the old method, con¬ 
cludes that the inaccuracy of the latter has been much 
exaggerated, and that under certain conditions it gives 
good results. The process of evaporation in vacuo is also 
not free from objections. He proposes to determine the 
dry extract of wine by evaporating it in a current of 
highly rarefied dry air at a temperature not exceeding 50°. 
He finds this method very useful for determining the 
solid matter in samples of milk, urine, &c. 

Formation of a Carbo-glucosic Acid. —P. Schiitzen- 
berger.—The author heats to iooc for some hours a solu¬ 
tion of inverted sugar along with hydrocyanic acid in a 
closed vessel. The liquid is decolourised by filtration 
over animal charcoal, and after expulsion of the excess of 
hydrocyanic acid, it is found to have lost its rotatory 
power and all action upon cupro-potassic liquid. It con¬ 
tains the ammoniacal salt of a carbo-glucosic acid, 
c7hI3o8. 

Russian Chemical Society.—Session of Tan. 8/20, 
1881.—M. A. Krakan. 1 

M. Gustavson described the hydrocarbons yielded at 
common temperatures by the petroleum of America and 
of the Caucasus under the influence of aluminium bromide. 

MM. Beilstein and Kourbatoff observe that the hydro¬ 
carbons Cn H2», contained in Caucasian petroleum, do 
not resist the addon of nitric acid, bromine, and sulphuric 
acid. The saturated hydrocarbons of American petroleum 
are slowly oxidised by nitric acid. 

M. Schirokoff gave a description of the characteristic 
properties of diethyl- and dipropyl-ladtic acids and of 
their salts. 

M. Saytzeff gave the result of new researches on the 
calcium and barium salts of the diethyl- and methyl- 
propyl-ladtic acids. 

M. Przybytek, on studying the oxidation of glycerin by 
nitric acid, has not hitherto observed the formation of any 
body belonging to the glucose series, which, however, he 
considers as probable. 

M. Louguinine described his researches on the com¬ 
bination-heats of some bodies of the fatty series. 

Moniteuv Scientijique, Quesneville, 
August, 1881. 

Anthracic Vaccination.—The recent successful ex¬ 
periments of M. Pasteur and his principle of the attenua¬ 
tion of the contagious virus were the subjedt of a warm 
debate at the session of the Academy of Medicine, on 
June 24th. 

The Ptomaines.—P. Brouardel and E. Bouty.—The 
ptomaines may be distinguished from the natural alkaloids 
by their power of instantly reducing potassium ferricyanide 
and silver bromide. It appears that in certain diseases, 
especially of the septic class, alkaloids resembling the 
ptomaines may be produced during life. 

Colouring-matters.—Dr. W. Weyl.—A list of German 
patents relating to colouring-matters. 

MEETINGS FOR THE WEEK. 

Monday, Nov. 21st.—Medical, 8.30. 
Tuesday, 22nd.—Institute of Civil Engineers, 8. 
- Royal Medical and Chirurgical, 8.30. 

Wednesday, 23rd.—Society of Arts, 8. 
Thursday, 24th.—Royal, 4.30. 
- Philosophical Club, 6.30. 

Friday, 25th.—Quekett Microscopical Club. 
Saturday, 26th.—Physical, 3. 

CILICATE OF SODA, Solid and in Solutions 
of Various Degrees of Concentration : thefinest quality ob¬ 

tainable, and especially adapted for the use of Soap Makers and 
other Consumers.—JOSEPH CROSFIELD and SONS, Soap 
Makers, &c., Warrington. 

London Agent—H. B. CLARKE Great Tower Street, E.C. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 
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Our MINES, DRYING KILNS, and GRINDING MILLS are situated very 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manuiadturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
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Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
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Bessemer Steel-Rail Plant. , 
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Patent Bleac'ning-Powder Process. . 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construdtion 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerir.e and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 
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BAILEY’S PATENT HOT-AIR ENGINE. 
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Made from J to 5 horse-power. 561bs. of coke will keep a i-horse 
going 12 hours. 1000 galls, of water lilted 50 feet high for a penny. 

NO BOILER. NO DANGER. 

Awarded Prize Medal by the chief Societies. 

SOLE MAKERS— 

W. H. BAILEY & Co., Albion Works, Salford, Manchester. 

gERNERS COLLEGE of CHEMISTRY. 

Instrudfion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
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Patents, &c., condudted. 
Prospedtuses and full particulars on application to Prof. Gardner 
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or in solution, at ROBERT RUMNEY S, Ardwick Chemical 
Works Manchester. 



„ gal N™ 
Chemi s») 

Nov. 25,1881. J Reversal of the Spectrum of Cyanogen. 253 

THE CHEMICAL NEWS. 

Vob. XLIV. No. 1148. 

ON THE 

ACTION OF THE OXIDES OF NITROGEN ON 

GLASS AT A HIGH TEMPERATURE. 

By THOS. M. MORGAN. 

Several attempts were made to determine the nitrogen 
in organic nitro-derivatives by heating the substance in 
sealed tubes of hard glass containing oxygen, and in 
presence also of a little mercury to effect the reduction of 
any oxides of nitrogen which might be formed, but in all 
cases the nitrogen obtained was considerably less than 
the quantity theoretically present in the substance analysed. 
The source of this deficiency was eventually traced to 
the aCtion which the oxides of nitrogen exerted on the 
alkali of the glass, and also on the mercury. For when 
some of the tubes which had been subjedted to a tempera¬ 
ture not above dull redness were washed with a little 
water, the washings could always be shown to contain a 
nitrate and a soluble salt of mercury; others, the tempera¬ 
ture of which had been higher, contained nitrates and 
nitrites, but no soluble mercury salt. 

For the purpose of showing more conclusively that the 
glass was thus attacked, and in order also to investigate 
the extent of the adtion, the following experiment was 
performed. A tube of hard glass, 50 c.c. capacity, was 
cleaned until the evaporated washings left no appreciable 
residue. A quantity of oxygen was next introduced, and 
then so much nitric oxide that the tube was filled with 
red fumes ; after which it was heated to dull redness for 
two hours. When cold it was still full of red fumes, and 
when these were withdrawn it was washed as before, and 
the evaporated washings left a residue of o’oo38 of a grm., 
consisting of nitrates and nitrites. The same experiment 
was repeated three times on the same tube, the second 
residue was 0^044 of a grm., and the third o-oo22. 
Another tube gave 0'0048. 

As might be expected, this adtion is much more energetic 
at a high than at a low temperature, and it appears to be 
very slight until the heat approaches redness. In the 
analysis of such nitrogenous compounds as have the 
nitrogen in combination with oxygen, a certain deficiency 
of nitrogen, varying with the temperature employed, may 
therefore be expedted. 

Victoria College, Jersey. 

NOTE ON THE REVERSAL OF THE 

SPECTRUM OF CYANOGEN.* 

By G. D. LIVEING, M.A., F.R.S., Professor of Chemistry, and 

J. DEWAR, M.A., F.R.S., Jacksonian Professor, 
University of Cambridge. 

In the course of many observations on the reversal of lines 
of metallic spedtra, we have frequently noticed dark shaded 
bands which appeared to be the reversals of bands ascribed 
to the oxides or chlorides of sundry metals ; more particu¬ 
larly we have seen them when experimenting with com¬ 
pounds of the alkaline earths, and we have repeatedly ob¬ 
tained a reversal of the green magnesium-hydrogen series; 
but, until recently, we have never seen any reversal of 
the shaded bands of the spedtrum of cyanogen, though 
our attention has been constantly diredted to this spedtrum. 
Quite lately, however, we have obtained photographs 

which show the reversal of the violet and ultra-violet 
bands of this spedtrum ; and the fadt is perhaps of sufficient 
interest, especially in connexion with the question of the 
occurrence of these bands amongst the Fraunhofer lines, 
to warrant the publication of this note. We have not yet 
succeeded in determining precisely the conditions under 
which the reversal can be produced at will. The most 
complete reversals of these bands were obtained by the 
use of the arc of a Siemens’ machine, in a crucible of 
magnesia, fed with a considerable quantity of cyanide of 
titanium. The photographs in this case show a very com¬ 
plete reversal of the five bands near L, and of the two 
strong bands near N, and a less complete reversal of the 
six bands, beginning at about wave-length 4215. No 
other metallic cyanides have given, when introduced into 
the crucible, any such reversal; nor does a stream of 
cyanogen, led in through a perforated carbon, produce the 
effedt. Various other nitrogenous compounds have been 
tried, but the only one which has given us anything like 
the effedt of the titanic cyanide is borate of ammonia. 
Some photographs taken immediately after the introduc¬ 
tion of borate of ammonia show distindtly the reversal of 
the group of bands near L. In one case when metallic 
magnesium had been put into the crucible, the photograph 
shows a reversal of only that part of the series which is 
nearest to the magnesium group, indicating that the re¬ 
versal is due to the bright background supplied by the 
expanded magnesium lines. There can be little doubt 
that the greater stability of titanic cyanide and boron 
nitride than of other nitrogenous compounds, has some 
influence upon the result ; and the difficulty in producing 
the reversal at will is in securing an absorbent stratum of 
sufficiently high temperature and at the same time a suffix 
ciently luminous background. The circumstances which 
secure the former condition almost always produce in the 
arc a still mote intense radiation of just those rays which 
are absorbed, without that expansion of the lines which 
shows out the absorption in the case of so many metallic 
spedtra. The photographs are, however, conclusive 
evidence that it is possible to secure both conditions. 

ON MANGANESE NODULES AND 

THEIR OCCURRENCE ON THE SEA-BOTTOM * 

By J. Y. BUCHANAN. 

The specimens exhibited consist of two nodules from the 
South Pacific and of several from Loch Fyne in Scotland, 
a number of manganiferous worm tubes, and two samples 
of the mud in which these tubes and nodules are found 
in Loch Fyne. I have, besides, some very curious speci¬ 
mens of cobalt nodules from New Caledonia, which I owe 
to the kindness of my friend Prof. Liversidge, of the 
University of Sydney. These have recently come into my 
hands only within the last few days, and I exhibit them as 
curiosities which may have an interest for some of the 
members present. 

My method of dredging for mud consists in anchoring 
the vessel by a dredge in the form of a Trotman’s anchor, 
which carries a frame instead of a bar, connecting the 
flukes. To this frame is laced a bag, which receives the 
mud which would otherwise drop off the anchor on heaving 
up. This method has proved successful in two ways. 
First, by keeping the vessel stationary, while the anchor 
is down, and so admitting of temperature observations 
being made, and water samples being collected without 
having to resort to troublesome manoeuvres, and second, 
by bringing up a large specimen of the mud taken, not 
from the soft surface layer, as is the case with the flat 
dredge, but from the underlying and stiffer material. 

My first and best haul of manganese nodules, however, 
was brought up on an ordinary kedge anchor and adhering 

* Read before the Royal Society, November 17,1881. * Read before the British Association, York Meeting, Sedtion B 
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to its flukes. A portion of this mud is exhibited. It is 
from the deepest part of Loch Fyne, between Tarbert and 
Skate Island. It was described in Nature of Odt. 10, 1878. 
I have never succeeded in getting mud so rich in nodules 
again. Part of it when sifted was found to consist of 
30 per cent manganese nodules, 7^5 per cent shells, and 
62’5 per cent of sandy clay. I doubt very much if even 
the richest bottom in the Pacific contains a like propor¬ 
tion. The other two samples of nodule bearing mud are 
from as nearly as possible the same locality, but, though 
they contain plenty of nodules, these nodules are of a 
smaller average size, and are present in much smaller pro¬ 
portion to the rest of the mud. Of the nodules collected 
on the first occasion in 1878, the average weight was 
17 grms.; of those collected last July, the average weight, 
after eliminating all that passed through a sieve of four 
meshes to the inch, was only 0^42 grm., and the propor¬ 
tion of nodules to mud would certainly not be more than 
5 per cent. The whole of the mud which came up on 
this occasion was sifted, with the exception of a small 
sample, dried as it was; the nodules were then sorted by 
sieves’of different degrees of fineness. The bulk of them 
were retained by a J-inch mesh. The nodules so retained 
weighed 307 grms., and numbered 726, and it is remark¬ 
able that besides these nodules there was nothing on the 
sieve but a few fragments of shell and two pebbles. This 
affords very strong evidence that' the nodules are formed 
in situ, and cannot have been washed into their present 
position, as in that case they would certainly have been 
accompanied by pebbles. 

Hitherto the deep portion of Loch Fyne above alluded 
to is the only locality in Scottish waters where I have 
found the oxide of manganese occurring as nodules. It is, 
however, widely distributed as incrusting shell and as 
worm tubes, notably in the channel between Garvelloch 
Island and the Island of Scarba, and in Loch Sumart. 
Similarly, during the cruise of the Challenger, besides the 
many localities where the nodules abounded, it was con¬ 
stantly found encrusting shells in calcareous bottoms 
which were devoid of nodules. 

The Loch Fyne nodules resemble the oceanic ones in 
nearly every particular. They are comparatively soft 
when first brought up, and become harder when exposed 
to the air. Heated in the closed tube they give off water 
charged with ammonia and empyreumatic products.} When 
treated with hydrochloric acid the soluble constituents are 
removed, and what remains behind includes the insoluble 
constituents of the surrounding mud. Many of the Loch 
Fyne nodules have soft kernels, which are richer in oxide 
of manganese than the rinds. 

A considerable number of determinations have been 
made both of the available oxygen and of the manganese, 
and if the manganese found be united to the whole of the 
available oxygen the resulting formula varies between 
MnOi.5 and MnOi.e. Taking the soft kernel alone and 
separated from the sar.dy rind, the formula is MnOx.75. 
The rind alone had the formula MnOi.5. some oceanic 
nodules which were examined the formula varied from 
MnOi.qo to MnOi.gj. 

Some of the mud which contained the Loch Fyne 
nodules was examined. It contained 071 per cent of 
MnO and a hardly-distinguishable trace of extra oxygen. 

If we express the available oxygen in terms of its 
equivalent Mn02, we have in oceanic nodules from 22 to 
32 per cent, in Loch Fyne ones from 13 to 22, and in the 
kernel treated separately 33 per cent of Mn02. 

The insoluble residue varies in oceanic nodules from 
16 to 30 per cent, and in the Loch Fyne ones from 28 to 
33 per cent, both containing from 83 to 88 per cent of 
silica, 1 

Oceanic nodules appear to contain more nickel and 
cobalt than the Loch Fyne ones, while the latter contain 
distinct traces of copper, which does not appear to be so 
common in the oceanic ones. 

With regard to the method of formation of these 
nodules, and the deposition of higher oxides, not only of 

manganese, but of iron, on the sea-bottom, it is perhaps 
unwise at the present moment to speak positively, but I 
think there is enough known to enable us to indicate a 
probable process of production. 

All the nodules without exception contain residues of 
organic matter; where the oxide of manganese is not 
aggregated into nodules it is found encrusting animal 
remains, as shells, worm-tubes, &c. Whether in the form 
of nodules or incrustations the black matter contains all 
the recognisable sand and other matter of the surrounding 
mud; moreover they are certainly formed in situ, and not 
brought from a distance. The mud in Loch Fyne at any 
rate contains manganese in the form of protoxide, and no 
doubt as silicates ; it also contains oxides of iron, which 
are present in all manganese nodules and incrustations : 
indeed in the same dredgeful we can pick out all gradations 
of nodules from these which contain almost exclusively 
Mn02 with only traces of Fe203 to those which contain 
Fe203 without any Mn02. 

The formation of the sesquioxide of iron nodules has 
gone on under my own eyes. In July, 1879, I dredged 
from the bottom of the Sound of Jura, in 70 to 80 fathoms, 
a large mass of very stiff blue clay, as stiff as the best 
brick-making clay. Throughout the mass there were dis¬ 
seminated patches and pockets of blackish blue matter, 
which proved to be sulphide of iron, hydrochloric acid 
liberating sulphuretted hydrogen in abundance. This was 
dried in the usual way in plates on th e cylinder covers of 
the engine, and when dry not a trace of sulphide was to 
be found, every black patch being now represented by a 
reddish brown one, even in the centre of large and com¬ 
pact masses. Now, what has here taken place in a very 
short time under the combined adtion of air, moisture, 
and heat takes place as surely, but more slowly, in the 
surface layer of the mud at the bottom ; and in point of 
fadt, not only in our shallow seas, but even in the deepest 
water of the ocean, we find the surface layer of the mud 
almost invariably of a different colour from the underlying 
mass, the top being red, while below the mud is grey. I 
believe, then, that for the formation of the nodules we 
have to look to the organic world as a necessary, though 
indiredt, assistant. The decomposition of animal matter 
in presence of the sulphates of the sea-water reduce these 
to sulphides, which in their turn readt on the iron and 
manganese minerals (principally silicates) in the mud 
forming sulphides of these metals. As the organic matter 
gets exhausted these sulphides are oxidised to oxides by 
the oxygen of the water, forming concretions or incrusta¬ 
tions of the ochreous oxides, which naturally also enclose 
the other and unaltered constituents of the mud. 

In conclusion, I cannot help thinking that the shell- 
producing animals of the sea obtain the lime from the sea¬ 
water in this way, the lime being assimilated from the 
dissolved sulphates in the form of sulphide in the interior 
of the animal, and transformed into carbonate on the 
outside. 

LONDON WATER SUPPLY. 

Report on the Composition and Quality of Daily 

Samples of the Water Supplied to London, 

for the Month ending October 31ST, 1881. 

By WILLIAM CROOKES, F.R.S. 

WILLIAM ODLING, M.B., F.R.S., F.R.C.P., 
Professor of Chemistry at the University of Oxford; 

and C. MEYMOTT TIDY, M.B., F.C.S., 
Professor of Chemistry and of Forensic Medicine at the London 

Hospital; Medical Officer of Health for Islington. 

To the Right Honourable the President of the 

Local Government Board. 

November 5th, 1881. 

Sir,—We lay before you, in the following tables, the 
results of our analyses of the 182 samples of water, 
colle&ed by us during the month of October, on the days 
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and at the times indicated, from the mains of the seven 
London water companies taking their supply from the 
Thames and the Lea. 

Of these 182 samples, three were noted as “ very 
slightly turbid.” The remaining 179 samples were bright, 
clear, and efficiently filtered. 

In Table I. we have recorded the analyses in detail of 
samples, one taken daily from October 1st to October 
31st inclusive. The purity of the water in resped of 
organic matter has been determined by the Oxygen and 
the Combustion processes, and the results of our analyses 
by these methods are stated in columns XIV. to XVIII. 

We have recorded in Table II. the tint of the several 
samples of water as determined by the colour-meter 
described in a previous report. 

Of the 26 samples supplied by the New River Company, 
the whole were found to be well filtered, clear, and bright. 

Of the 26 samples from the mains of the East London 
Company, the whole were found to be well filtered, clear, 
and bright, 

Of the 26 samples from the mains ofthe Chelsea Water 
Company, the whole were found to be well filtered, clear, 
and bright. 

Of the 26 samples from the mains of the West Middlesex 
Company, the whole were found to be well filtered, clear, 
and bright. 

Of the 26 samples from the mains of the Lambeth 
Water Company, the whole, excepting two which were 
recorded as “ very slightly turbid,” were found to be well 
filtered, clear, and bright. 

Of the 26 samples from the mains of,the Grand Junc¬ 
tion Company, the whole, excepting one which was “very 
slightly turbid,” were found to be well filtered, clear, and 
bright. 

Of the 26 samples from the mains ofthe Southwark and 
Vauxhall Company, the whole were found to be well 
filtered, clear, and bright. 

In Table III. we have recordedthe ox ygen required to 
oxidise the organic matter, and the quantities of free 
oxygen present in the whole of the samples collected. 

As regards general appearance, the waters during the 
past month were clear, and afforded evidence of efficient 
filtration. Chemically, they were pure, and showed a 
freedom from all matters, mineral or organic, in any degree 
harmful. Dietetically they were of good quality, and per¬ 
fectly wholesome for use as drinking waters. 

We have the honour to remain, Sir, 
Your obedient Servants, 

William Crookes, 

William Odling, 

C. Meymott Tidy. 

CONTRIBUTIONS FROM THE CHEMICAL 

LABORATORY OF HARVARD COLLEGE* 

By JOSIAH PARSONS COOKE, Director. 

(Continued from p. 248.) 

V. The Boiling Point of Iodide of Antimony, and 

a New Form of Air Thrrmometer. 

In continuation of our investigations on the Haloid 
Compounds of Antimony, the boiling-point of antimon- 
ious iodide has been determined by Mr. W. Z. Bennett, at 
the time a student in this laboratory. The observations 
were made with Regnault’s air thermometer, but it was 
found possible to simplify very greatly the details of the 
process without seriously impairing the accuracy of the 
result. For temperatures above the range of a mercury 
thermometer’s measurements, accurate to one degree 
centigrade, are all that the uncertain conditions of most 
problems permit, and all, therefore, that the circumstances 

demand. As used by Regnault, the air thermometer is 
capable of measuring such temperatures accurately to the 
one-tenth of a degree, and by multiplying observations 
possibly to the one-hundredth of a degree. In his admir¬ 
able investigation of the boiling-point of sulphur at 
different temperatures, the observations of temperature 
are undoubtedly accurate to this extent; but Regnault’s 
own discussion of these observations plainly indicates 
that there must have been unknown or accidental causes 
influencing his experiments, which render the results un¬ 
certain to at least one degree; and the boiling-point of 
sulphur is still in doubt to this extent. It should be added, 
however that there are only a very few boiling-points 
which are known more accurately; for, even when within 
the range of a mercury thermometer, an observation of a 
boiling-point, to be accurate to a tenth of a centigrade 
degree, requires an attention to circumstances which is 
seldom bestowed on such observations. 

The glass thermometer-bulb used in our experiments is 
represented in the accompanying figure '(Fig- *) °f one- 
half the aCtual size in its linear dimensions. The longer 
stem was made of thermometer tube, and a shorter stem 
was added to the opposite end of the bulb in order to 
facilitate the cleaning, drying, filling, or emptying of the 
interior, all of which was easily accomplished by the aid 
of a Bunsen pump. The shorter stem was of course 
sealed after the bulb had been dried and made ready for 
use, and before it was immersed in the medium whose 
temperature was to be measured. After an equilibrium 
had been established at this unknown temperature, T'°, 
the protruding end of the longer stem was sealed, and at 
the same time the height of the barometer, H, was noted. 
The bulb was then taken to a room of uniform tem¬ 
perature provided in the laboratory for gas analysis, and, 
after being mounted on a convenient support, the end of 
the stem was broken off under mercury, and the apparatus 
left to itself for a time to secure a perfect equilibrium of 
temperature. This temperature, T°, was then observed, 
by means of a standard thermometer hanging near the 
bulb; also the height, h, to which the mercury had risen 
in the bulb, was measured by a cathetometer; and in 
addition the height, H', of a barometer (hanging in the 
same room) was noted. Closing now the open stem with 
the finger, the bulb was quickly inverted and the containing 
mercury drawn out into a tarred vessel and weighed 
(nipping off the extreme end of the shorter stem for the 
purpose^. This gave the weight, w. Lastly, the bulb and 
stem having been completely filled with mercury by 
suCtion, the weight W, corresponding to their total 
capacity was obtained in a similar way. The required 
temperature could now be calculated by means of the well 
known law of Charles :— 

T°' + 273-2°=(T°.+ 273-2°) [i + (T°—T°')£] 

It will be noted that as the mercury columns, including 
the heights of the barometer, were all measured at the same 
constant temperature ; and, as we are dealing with relative 
values only, no reductions are necessary. Moreover, an 
error of one-tenth of a millimetre in the value of— 

H 

U'-h 

would make, in determining the boiling-point of sulphur 
(448°,), a difference of only one eighth of a degree, so that 
measurements of these heights are sufficiently close, if accu¬ 
rate, to one-half a millimetre, and might even be made with 
a common rule. The most uncertain element in the formula 
is the expansion of glass ; but if the bulbs are made of 
flint glass (lead glass) tubing, such as is used in this 
neighbourhood for ornamental ware, the mean coefficient 
of expansion will vary very little from o,oooo25, if the 
temperature does not exceed that at which the glass begins 
to soften. The rate of expansion of flint glass is not 
only less than that of crown, but it is also more constant, 
and increases very slowly with the temperature. Flint 

* Presented to the American Academy of Arts and Scier.ctr, May 11 
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glass is therefore better adapted for the use we are de¬ 
scribing. The expansion of the glass used in our experi¬ 
ments was carefully determined, and found to have the 
value given above, within two or three tenths of a unit in 
the last place. A difference of one unit in this place 
would make a difference of one-third of a degree in the 
boiling-point of sulphur. 

In order to test the accuracy of this method, Mr. Bennett 
made four determinations of the boiling-point of sulphur 
under different barometric conditions, which in the fol¬ 
lowing table are compared with the results of Regnault, 
reduced to the corresponding pressures:— 

Barometer. 
Boiling-point of Sulphur. 
,-1-, 

Height at o°. Bennett. RegnauF. Diff. 

758-8 447-4 447-3 + 0-1 

763-9 448-2 4477 + 0-5 

769-6 448-2 448-1 + o-i 

776-7 448-2 448-7 -o-5 

perature we have described can be made in a very short 
time. 

In connection with these experiments we were led to 
devise a very simple and inexpensive form of differential 
air thermometer, that can be used almost as readily as a 
mercury thermometer, and which will measure either high 
or low temperatures with all the accuracy that is usually 
required. The instrument is represented by Fig. 2 of one- 

Regnault made eight observations on the maximum 
tension of sulphur vapour at temperatures varying from 
387-64° to 554 03°, and from a discussion of these deduced 
the constants of an exponential formula, by which he 
calculated a table of maximum tensions for every ten 
degrees between the extreme limits, and also plotted a 
corresponding curve. It so happens, however, that the 
only two observations within the range of ordinary atmo¬ 
spheric pressure fall outside, and on the same side, of this 
assumed curve. These observations are the ones usually 
taken as indicating the boiling-point of sulphur; and 
Vidor Meyer, in one of his methods of determining the 
density of the vapours of substances which have a high 
boiling-point, assumes a value for the boiling-point of sul¬ 
phur (at the mean atmospheric pressure at Zurich), which 
he obtains by simple interpolation from the two obser¬ 
vations just referred to.* in like manner we have calcu¬ 
lated the above values corresponding to the pressures at 
which Mr. Bennett’s results were obtained on the basis of 
the same two obervations; but, instead of simply inter¬ 
polating by the first differences, we have assumed that the 
variation between the two observed values would follow 
the law indicated by the general curve, which Regnault 
gives as the best expression for all his observations. But 
according as we take the two observations, or the whole, 
we obtain values for the boiling-point of sulphur differing 
by more than a degree; and hence, as we have already 
said, there is still an uncertainty in regard to the boiling- 
point to this extent. As is evident, Mr. Bennett’s obser¬ 
vations confirm very closely the interpretation of Regnault’s 
results, adopted by both Victor Meyer and by ourselves. 

After the accuracy of our method had been thus placed 
beyond doubt within the limits required, Mr. Bennett 
made three determinations of the boiling-point of antimo- 
nious iodide, with the following results :— 

Barometer. Height at o°, 

758-1 millimetres 

758-4 .» 
759'3 

Boiling-point of SbTa. 

400-4° 
400-9 
400-9 

Probably only a small part of the difference between 
these observations depends on the variations of pressure. 
We only regard the method as accurate to whole degrees, 
and 401° is evidently the boiling-point of antimonious 
iodide at the normal pressure of the air within half 
degree on either side. 

The method we have here described we can most confi¬ 
dently recommend as a most efficient and accurate means 
of determining high temperatures in chemical laboratories. 
It requires no expensive apparatus, and no more delicate 
manipulation than most processes of gas analysis. Indeed, 
this method is most readily associated with Bunsen’s 
method of gas analysis ; and, in a laboratory provided 
With a room fitted for that work, the observation of tem- 

A 

A 

A 

A 

F l G ,/. 
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FIG 2 

half its linear dimensions. The long stem is made of 
“ barometer tubing,” a little over a millimetre in diameter, 
and by careful calibration is arbitrarily divided into parts 
of equal capacity, making, we will say, two hundred divi¬ 
sions on the length of the stem. While the instrument is 
still open at both ends it is easy to determine, first, the 
weight of mercury which fills the bulb up to the first divi* * Fresenius's Zeitschrijt, xvi., 482. 
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sion of the stem ; and, secondly, the weight of a column of 
mercury covering an observed number of divisions of the 
stem. These constants being known, and the interior of 
the instrument having been most carefully dried, for which 
the two openings offer great facilities, a short column of 
very pure mercury is introduced, and brought into the 
position represented in the figure. The two ends are now 
hermetically closed with a blowpipe, and the instrument 
is made. It can be used either in a vertical or horizontal 
position, although the zero point of the scale is slightly 
different in the two cases, owing to the weight of the shoit 
mercury column. Of course this column remains immo¬ 
vable so long as the temperature of the two ends remains 
the same ; but when the bulb is heated, the column, which 
we will call the index, moves up the stem, which becomes 
a closed monometer. If the instrument is to be used for 
measuring low temperatures, the index should be placed 
about one-third way up the stem before closing the open 
ends. The theory of the instrument is the same in either 
case, but in our description we will assume that the index 
has been set for high temperatures, as shown in our figure. 

As the instrument is a differential thermometer, its accu¬ 
racy depends on keeping the steam at a constant and known 
temperature; and from this constant temperature the ob¬ 
served temperatures are deduced. When the thermometer 
is held in a horizontal position, and the stem can be pro¬ 
tected from the neighbouring sources of heat, it is sufficient 
to place a standard mercury thermometer at the side of 
the stem ; but it is always better, and generally necessary, 
when the stem is in a vertical position over the source of 
heat, to surround the stem with a jacket, through which 
circulates a stream of water of known temperature. This 
temperature we will call the temperature of reference, and 
represent by T°. In order now to determine the value in 
Centigrade degrees of the division of the instrument, we 
place it in the position in which we propose to use it, and 
when the two ends are at the same temperature we ob¬ 
serve the position of the two ends of the index on the 
graduate scale. We can now easily find from the weights 
obtained before closing the instrument, first the weight of 
mercury which would fill the bulb and stem up to the 
index, which we call W; and, secondly, the small weight 
of mercury which would fill one division of the stem, 
which we will call w. We have also, by observation, the 
number of division on the stem above the index. This 
number, which we count from the closed end of the stem, 
we will represent by N. 

Assume, now, that the bulb and stem up to the index 
is immersed in a medium which has the temperature, T'. 
The index moves, and in its new position let N' represent 
the number of division on the siem above the index. We 
can now easily deduce the following values :— 

N 
—( = the ratio of the tension of the confined air at T'°and T° 

N — N’=the number of division through which the index 
moved. 

W+(N-N')w_ 

W 
the ratio of the volumes of the air in the bulb at T« and 

T’°, independent of the expansion of the glass. 

same ratio, allowing for expansion of glass. 

Then, as we can easily deduce from the laws of Mariotte 
and Charles:— 

T'‘+*73=£,<T°+273pSdS_ N')w 
(i + [T°-T'°]F) 

With this formula it is now easy to compute the values 
for each division of our arbitrary scale. We cannot, 
however, depend absolutely on the result, as there are 
several causes which will differ with each instrument, and 
of which we can take no account. It is therefore best 
to observe, with the instrument, two or three well. 

established boiling-points, which will give us fixed points 
by which we can correct the table, and we shall then have 
an instrument whose precision is fully equal to that of 
a mercury thermometer. 

It is, of course, very desirable that the temperature of 
reference T° should be always the same and as invariable 
as possible. This is best accomplished, as above sug¬ 
gested, by maintaining a circulation of water through a 
glass jacket surrounding the stem of the instrument and 
enclosing also a small mercury thermometer, which is 
best tied to the stem. By selecting the temperature of 
reference a little higher than the highest temperature of 
the water supplied by the laboratory hydrants, it is easy 
to maintain the required temperature within a degree by 
regulating the flow. The instrument may then be ad¬ 
justed to the tubulature of a retort and used in fractional 
distillations. 

(To be continued.) 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, November 17, 1881. 

Dr, Gilbert, F.R.S., Vice-President, in the Chair. 

The following certificates were read for the first time t— 
G. W. H. Clements, A. B. Griffiths, W. F. Reid, D. B. 
Steuart, C. A. Still, J. W. G. Stevens, B. E. Smith. 

It was announced that a ballot for the election of 
Fellows would take place at the next meeting of the 
Society, December 1. 

The Chairman then called on Dr. Gladstone to read 
a paper entitled “ Aluminium Alcohols (Part II. Their 
Products of Decomposition by Heat), by J. H. Gladstone 

and A. Tribe. The authors recently described the forma¬ 
tion of alcohols (Journ. Client. Soc., 1876 and 1881), in 
which basic hydrogen is replaced by aluminium. The 
present paper contains the results of their investigation of 
the products of decomposition by heat of these bodies. 
Ethyl Series:—Aluminic ethylate may be distilled in 
vacuo, but is almost wholly broken up near its boiling- 
point under the ordinary pressure of the atmosphere into 
alumina, ethene, and alcohol; a similar decomposition 
takes place with aluminic amylate. Phenyl Series :—If 
similar reactions take place in this series, simple ethers, 
(Cn H.2n~y)2,0, and hydrocarbons, C6H4C7H6, &c., would 
be obtained. Aluminium Phenylate.—About 500 grms. of 
this compound were heated in a flask with a wide bent 
tube attached. It melted, and after some free phenol had 
passed over, a somewhat viscid yellowish brown liquid 
distilled. The residue consisted of charcoal, tarry matter, 
and alumina. The distillate was re-distilled, and then 
fractionated into three portions. The first portion, 52 grms., 
was principally phenol. The second, 160 grms., after 
purification, boiled at 2490; it was a colourless liquid, sp. 
gr. 1'0904, and had the composition C12HI0O (phenyl- 
ether). It solidified to a mass of colourless prismatic 
needles when immersed in a freezing mixture. The third 
fraction, 34 grms., a viscid brown liquid, containing grains 
of a yellow solid, was distilled many times ; a colourless 
liquid was finally obtained, boiling at 280°, and condensing 
to a nearly white solid. This was purified by re-crystal- 
lisation from alcohol, when it melted at 97°, and sublimed 
slowly a little below this temperature. From its analysis 
and vapour-density its formula is probably Ci3Hi0O. 
Three bodies of this formula are known—fluorene alcohol, 
diphenyl-ketone, and its isomer. The present body does 
not correspond in its properties with either of these three. 
It is probably a phenyl-ketone. It appears, therefore, that 
half of the phenylate was resolved by heat into phenyl- 
ether and alumina, that a small quantity of a compound, 
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Ci3HI0O, was formed, and that about a quarter of the 
phenylate was resolved probably as follows 

(C6H50)6A12 = A1203 + 3C6H60+3C6H4. 

No evidence of the existence of the hydrocarbon CgH4 was 
obtained. In a similar way, the authors have examined 
the aCtion of heat on aluminium para-cresylate. As com¬ 
pared to the decomposition of the phenylate, a smaller 
quantity of the ether and a larger quantity of a body, 
Ci5Hi40, were obtained. The hypothetical hydrocarbon, 
C7H6, was not found. Aluminium thymolate is readily 
resolved by heat into aluminium meta-cresylate and pro¬ 
pylene, the meta-cresylate being in its turn resolved into 
alumina, meta-cresol, meta-cresyl-ether, and a pearly 
compound, Ci5HI40, which is apparently isomeric with 
the body of the same formula obtained from the para- 
cresylate. Two substances of the formula CI5HI40 
(para-ditolyl and dibenzyl-ketones) are known, but their 
properties do not agree with either of these substances. 
The authors are inclined to consider these bodies as 
ketones, and provisionally as para- and meta-cresyl- 
ketones. Aluminium /3-naphthylate.—The principal pro¬ 
duct of the decomposition is /8-naphthyl-ether — 

(CI0H7O)6A12 = A12O3 + 3^°hJ) o. 

Aluminium a-naphthylate.—This body requires a higher 
temperature than the (3 compound to effect its decompo¬ 
sition. The principal product formed has the formula 
C20HI4, and resembles in physical properties the /3-/3-di- 
naphthyl of Watson Smith. It is doubtful whether an 
ether is formed at all by the splitting up of the a body. 

Mr. E. Wethered read a paper entitled “ On the 
Chemical Action of Decomposing Vegetable Matter on the 
Rock-forming Sediment of the Carboniferous Period.” The 
carboniferous rocks of the West of England above the 
limestone consist of an alternation of arenaceous and 
argillaceous strata with seams of coal. The arenaceous 
strata are of two types—the millstone and the Pennant 
grit. In almost every case the argillaceous strata imme¬ 
diately follow seams of coal, and in the exceptions where 
a grit occupies this position it becomes, in contact with 
carbonaceous matter, more or less argillaceous. In this 
paper the author endeavours to show that the argillaceous 
rocks, as compared with the Pennant grit, have been 
originated by the adtion of certain produdts of decomposi¬ 
tion, given off from decomposing vegetable matter, on the 
original sediments of which the rocks have been built up. 
The author then compares analyses of several samples of 
Pennant grit with analyses of argillaceous strata, and shows 
that the principal difference between the two is in the 
alumina; while the Pennant grit contains 2 to 5 per cent 
of A1203, the argillaceous strata contain 9 to 16 per cent. 
In cases where a grit overlies seams of coal, it approaches, 
as it comes in contadt with the carboniferous matter, in 
its charadters, the argillaceous rocks. Thus the Doxall 
grit of the Bristol distridt, away from the coal, contains 
5'5 per cent; close to the coal, 8*5 per cent of A1203. As 
another instance, the Great Vein stone, from the same 
distridt, away from the coal, contains 4-46 per cent A1203 ; 
close to the coal, ii’2 per cent. As a third example, two 
beds of Pennant grit were chosen, exactly similar, except 
that one contained stratified layers of carbonaceous 
matter, which were absent in the other. The bed free 
from carbonaceous matter contained 2'26 per cent, the 
other 7-11 per cent A1203. In every case, the grit becomes 
more argillaceous as it comes into contadt with carbona¬ 
ceous matter. The author has taken care that the samples 
compared should be of the same degree of fineness of 
grain, and is disposed to attribute this difference in chemi¬ 
cal composition to the adtion of catbonic acid given off 
by the decomposing vegetation on the freshly-formed 
deposits of inorganic sediment. The carbonic acid would 
decompose all silicates, except the silicate of alumina, the 
bases Laming soluble carbonates, and thus the alumina 
would increase in proportion to the whole, and the deposit 
become more argillaceous. The argillaceous rocks are 
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also charadterised by containing small quantities of sul¬ 
phur, phosphorus, and manganese. The presence of these 
elements is attributed by the author to the power which 
plants have of secreting certain inorganic substances. 

Prof. Church suggested that theincrease in the alumina 
might be due to lycopodiaceous vegetation, as it was well 
known that the ashes of these plants contained much 
alumina. 

Mr. Wethered could not agree with Prof. Church, 

because there are no remains of such plants in the argil¬ 
laceous rocks, and because the alumina always increased 
whenever the grits came into contadt with carbonaceous 
matter. 

The Secretary then read a paper “ On a- and (3- 
Amylam,” by C. O’Sullivan. Finely-ground skinless 
barley was treated with alcohol (sp. gr. o'g at 40°) as long 
as anything was dissolved. The residue was freed from 
alcohol, and treated with water at 350 to 38° for several 
hours. This extradtion was repeated until nothing further 
was dissolved. The solution was filtered, evaporated, and 
precipitated with alcohol. The precipitate, which was 
white and stringy, was washed with alcohol, and dried. 
The powdered precipitate was extradted with cold water, 
and the crumby residue treated with cold dilute hydro¬ 
chloric acid, washed, and then dissolved in boiling water, 
the solution filtered, and precipitated with alcohol contain¬ 
ing 3 to 4 per cent hydrochloric acid. The precipitate 
was washed and dried, purified by re-solution and re¬ 
precipitation, and finally analysed after it had been proved 
by fractional precipitation that it contained but one sub¬ 
stance. It has the formula C6H10O5. A 1 per cent solu¬ 
tion has rotatory power [a] =—24; is almost insoluble in 
cold, and gelatinises in hot, water. It does not reduce 
alkaline copper solution. When boiled with 5 per cent 
sulphuric acid it is converted into dextrose without the 
formation of any intermediate products. This substance 
is distinct from Lippmann’s Imvulam, and is named by the 
author a amylam. The cold water extract of the crumby 
residue mentioned above was treated in a manner some¬ 
what similar to that just described, and furnished [3- 

amylam. It has the formula C6H10O5 ; is soluble in cold 
water; has fori per cent solution [a] =—73; and yields 
a birotatory modification (1 per cent sol. a= —144). By 
the aCtion of sulphuric acid it is converted into a dextrose, 
which resembles ordinary dextrose in cupric oxide, re¬ 
ducing power, and opticity, but has less tendency to 
crystallise. Barley contains about 2 per cent of a-amylam, 
and o-3 per cent /3-amylam. Wheat and rye contain 2 to 
2-5 per cent of /3-amylam, and not more than o'l per cent 
of the a body. Malted cereals do not contain these bodies. 

Dr. Gilbert suggested that more or less perfect matura¬ 
tion of the grains might affeCt the quantities of these 
carbohydrates. 

Dr. Armstrong drew attention to the paper as the 
result of a very large number of experiments. The author 
had established very clearly that these carbohydrates were 
converted direCtly into dextrose, when heated with dilute 
sulphuric acid, and thus differed most materially from 
ordinary starch. 

“ On the ‘Steeping' of Barley,” by E. J. Mills and J. 
Pettigrew. The authors have investigated carefully the 
aCtion of distilled water, and of water containing known 
quantities of calcium sulphate and calcium carbonate on 
barley. The temperatures varied from 40 to n°. The 
general results obtained are that water in which barley has 
been steeped contains at least two albumenoid bodies, one 
of which is thrown down by meta-phosphate (a quantity 
of sodic meta-phosphate is covered with acetified water and 
occasionally shaken; the clear liquid over the undissolved 
salt is the reagent) in the cold, the other only on boiling. 
The first of these is almost wholly kept back within the 
grain by a gypsum solution, and to a less extent by a chalk 
solution. The general effect of a calcic solution is to keep 
back the nitrogenous matter within the grain, but to in¬ 
crease the total amount of matter extracted. The authors 
examined the Burton water from Lichfield, which is in 
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much demand for steeping, and attribute its value to the 
nitrates it contains, which stimulate the germination. On 
the whole, the authors recommend for steeping a water 
containing o-i per cent of gypsum, and a small quantity 
of calcic nitrate. They suggest that with soft waters just 
enough water should be used to saturate the grain and no 
more. 

“ On the Action of Oxides on Salts (Part IV. Potassic 
Chlorate and Ferric Oxide)," by E. J. Mills and G. 
Donald. The authors give details as to the preparation 
of the two substances. The experiments consisted in 
heating a known weight (5 grms.) of the chlorate with 
varying quantities of ferric oxide to about 195° for about 
four hours. The oxygen expelled gave a measure of the 
reaction which had taken place. The authors conclude 
that this case of chemical change presents nothing un¬ 
usual or peculiar in its features, and that the entire course 
of the adtion of ferric oxide upon potassic chlorate is 
stridtly analogous to the first stage of the adtion of that 
oxide on potassic carbonate : from the carbonate an oxide 
of carbon is expelled, from the chlorate an oxide of oxy¬ 
gen. The name Catalysis therefore ceases to have any 
reason for its existence. 

In a supplementary note E. J. Mills and John Stevenson 
have examined the adtion of manganese dioxide upon 
potassium chlorate, which also resembles the ordinary 
behavious of an oxide towards a salt. 

The Society then adjourned to December 1, when a 
ballot for the election of Fellows will be held, and a paper 
by Dr. Armstrong, entitled “ Researches on the Laws of 
Substitution in the Naphthalene Series,” will be read. 

NOTICES OF BOOKS. 

The Student's Hand-book of Chemistry, with Tables and 
Chemical Calculations. By H. Leicester Greville, 

F.I.C., F.C.S. Edinburgh: E. and S. Livingstone. 

The author of this work begins his preface with the very 
truthful remark that “ in the presence of so many good 
manuals on chemistry the appearance of another may seem 
unnecessary.” He ventures, however, to hope that his 
book will be of use to the student. Such a result is, of 
course, by no means impossible. But as far as all other 
subjedts are concerned, the very first question asked by a 
publisher concerning a work proposed to be brought out is, 
what new and distinctive ground does it cover? As 
regards elementary works on chemistry, this rule, it seems, 
does not apply. Such manuals can scarcely do other than 
reproduce each other, with some very slight differences in 
arrangement, in wording, and in extent. The most note¬ 
worthy feature of the present volume is that it is non- 
examinational. The author includes in his scheme the 
whole of chemistry, physiological and analytical. 

Adolph Strecker's Short Text-book of Organic Chemistry. 
By Dr. J. Wislicenus, Professor of Chemistry in the 
University of Wurzburg. Translated and Edited, with 
extensive additions, by W. R. Hodgkinson, Ph.D., and 
A. J. Greenaway, F.I.C. London : Kegan Paul, 
Trench, and Co. 

We have here a case of compound authorship in which 
the respective shares of the original author, of the German 
editor, and of the English translators are not easily traced. 
Strecker, it appears, died suddenly in 1871, as he was 
about beginning a sixth edition of the work. The revision 
of the book, and its adaptation to the present state of 
knowledge, fell to the lot of Prof. Wislicenus, who is not 
unknown in this country, especially to the readers of 
Kolbe’s Journal fur Praktisclie Chemie. Messrs. Hodg¬ 
kinson and Greenaway have made alterations chiefly in 
the section dealing with the hydrocarbon compounds, and 

as regards the naphthalene compounds they have introduced 
the symbols of Reverdin and Noelting. The classification 
adopted in the volume before us is substantially as follows:— 
Cyanogen compounds : guanidin ; derivatives of carbonic 
acid and carbon disulphide; theethans or paraffins ; their 
mono-, di-, tri-, and tetra-substitution derivatives ; the re¬ 
spective derivatives of the pentavalent, hexavalent, and 
heptavalent hydrocarbon nucleus; the derivatives of the 
hydrocarbon nuclei, CmH2m — 6; the aromatic compounds ; 
homologues of benzene ; the aromatic alcohols, aldehyds, 
ketones, and glycols ; acids and their substitution pro¬ 
ducts ; further simple benzene derivatives ; compounds of 
conjugated benzene nuclei; compounds containing con¬ 
densed benzene nuclei; organic compounds of unknown 
constitution, and protein compounds. In an appendix are 
given the refraction equivalents of organic compounds, 
and an account of the diazo colours, the latter by Mr, R. 
Meldola—a high authority on the subject. 

The descriptions of the various substances are brief, as 
may naturally be expected when the whole vast field of 
organic chemistry has to be surveyed in something less 
than 800 pages, but general accuracy is unmistakable. 
As regards theoretical questions, we notice that the 
authors adhere to the hypothesis of Kekuld concerning the 
benzol—or, as they write it, benzene—nucleus. Some¬ 
thing concerning the views of Prof. Wislicenus may he 
gathered from the following passage in his preface :—“ In 
the present state of our science we cannot negleCt the fre¬ 
quent use of structural formulae based on the valency of 
the chemical elements. Their partial uncertainty, and in 
many points tangible shortcomings, need not prevent their 
use to some extent in a text-book, though their use requires 
care. With regard to the manner of uniting the consti¬ 
tutional formula, no dogmatic adherence to any single 
method will be adopted, so that the formula of one and 
the same substance may be found varyingly written in dif¬ 
ferent places. With every one of these systems of for¬ 
mulas there is the danger of substituting a concrete 
image in place of an idea. These images we certainly 
cannot do without, but we must keep the idea lying behind 
such an image as far as possible pure and also mobile, 
seeing that in comparison with older views we have in it 
relative and not absolute truth.” 

We are far from regarding this passage as a model of 
scientific English, and if some portions of it do not read 
better in the original German we fear they may possibly 
be immortalised in Prof. Kolbe’s Chemische Blumenlesc. 

We notice “ maclurine ”—an objectionable name—used 
instead of moreine, and on page 726 we find “ phlorogulcin” 
written for “ phloroglucin,”—the only typographical error 
we have met with in the volume. There is a copious 
table of contents, and the index is full and accurate 
wherever we have tested it. As a fairly complete com¬ 
pendium of organic chemistry in the space of a single 
volume there was room for this work in our scientific lite¬ 
rature, and we have no doubt but that it will be found 
useful. 

Elementary Treatise on Natural Philosophy. By A. Privat 

Deschanel. Translated and Edited, with extensive 
modifications, by J. D. Everett, F. R.S. Sixth Edition. 
London : Blackie and Son. 

We have on a former occasion had the pleasure of ex¬ 
amining an earlier edition of this work, and we then felt 
bound to record our high opinion of its value and merits. 
Since that time it has undergone certain not unimportant 
modifications, and has received the additions necessary to 
render it a faithful summary of physical science up to 
the date of publication. Many of our readers may 
possibly take exception to the term “ Natural Philosophy ” 
in the title. That term has never been in use in France, 
and in England it is more and more falling into disuse, 
whilst in German the signification of “ Naturphilosophie ” 
is something totally different. But though we should cer¬ 
tainly have preferred the title “ Elementary Treatise on 
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Physics ” had the work been now making its first appear¬ 
ance in an English guise, yet we can well understand the 
translator’s unwillingness to alter the name of a book 
which has already passed through five editions, and has 
won the approval of competent authorities. 

The original purpose of the treatise, as stated in the 
author’s preface, was to assist young men in qualifying 
themselves for University Degrees. For th:s objedt it is 
well adapted. But it is also well suited for the purposes 
of private study and self-instrudtion. It is likewise to be 
recommended to that ever-increasing class who, without 
undertaking the formal study of any department of physi¬ 
cal science, may wish to make themselves acquainted 
with any physical subjedt which is attradting public atten¬ 
tion. Such persons will find it particularly adapted to 
their wants from the clearness of the language, the sparing 
use made of algebra, and the number and excellence of the 
illustrations. 

The general classification adopted by the author is as 
follows:—Dynamics (including mechanics, hydrostatics, 
and pneumatics) ; thermics ; eledtricity, including magne¬ 
tism ; acoustics, and optics. We may here remark that 
no agreement has yet been reached on the arrangement of 
the branches of physics. Save that all place dynamics at 
the beginning, nearly every treatise adopts a different 
order. 

As regards the alterations made in the present edition, 
it appears that Part I., treating on dynamics, has been re¬ 
written. All accurate statements of quantities are now 
given on the centimetre-gramme-second system. Part II. 
(thermics) has been re-arranged and enriched with much 
additional matter, such as an account of Dine’s hygro¬ 
meter and Symon’s “ Snowdon rain-gauge” ; a notice of 
Guthrie’s results on the freezing of brine; recent results 
on the condudtivity of rocks and of water; a description 
of the modern gas-engine, &c. Part III., treating on elec¬ 
tricity and magnetism, has also received extensive addi¬ 
tions, among which rank descriptions of Plante’s secondary 
battery, of Wheatstone’s bridge and conjugate branches, 
of the magneto-eledtric machines of Siemens and Gramme, 
of the telephone, microphone, and induction balance, &c. 
Though the whole forms a bulky volume, it must be re¬ 
membered that a full account of every subjedt included 
in the range of physical science would require far greater 
space, and this accordingly the author and the editor have 
not attempted. 

CORRESPONDENCE. 

SYMBOLICAL NOTATION. 

To the Editor of the Chemical News. 

Sir,—I shall be much obliged if you or any of your 
readers will explain to me how Kekule’s defence of his 
symbol for the benzene ring (viz., that the double linkings 
are not fixed in position, but oscillate) can be made to 
apply to naphthalene. The generally received symbol for 
naphthalene is— 

Now it will be seen that the double and single linkings 
cannot be made to vibrate backwards and forwards at the 
same time in both rings, without one of the carbon atoms 
having five affinities saturated, and as carbon atoms are 
supposed to have only four each, this is impossible. 

There do not seem to be any well-founded objections to 
the symbol— 

analogous to the benzene one,— 

but I have never seen this given in any book.—I am, &c., 

St. John’s College, Cambridge, 
October 11, 1881. 

Alfred Pagan. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ol temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcademic 
des Sciences. No. 17, October 24, 1881. 

Detonation of Acetylen, Cyanogen, and of the 
Endothermic Compounds in General.—M. Berthelot. 
—Gases whose formation is attended with the absorption 
of heat, such as acetylen, cyanogen, arsenic hydride, which 
do not detonate on mere heating, may be brought to ex¬ 
plode under the influence of a sudden and very violent 
shock, such as that which results from the detonation of 
mercury fulminate. This shock, indeed, only acfts upon a 
certain layer of gaseous molecules, to which it communi¬ 
cates an enormous vis viva. By this shock the molecular 
edifice loses the relative stability, which is due to an 
especial structure. 

General Determination of the Tension and the 
Volume of Saturated Vapours. — R. Clausius.— A 
mathematical paper, not admitting of useful abridgment. 

An Apparatus for Determining without Pain to the 
Patient the Position of a Projectile of Lead or other 
Metal in the Human Body.—A. Graham Bell.—This 
memoir requires the two accompanying illustrations. 

Electrolysis of Water.—D. Tommasi.—According to 
the author a zinc-copper or zinc-carbon element plunged 
into dilute sulphuric acid does not decompose water if the 
two electrodes are of platinum. In order that the elec¬ 
trolysis of water may take place, the positive electrode 
must be formed of a metal which, under the influence of 
the voltaic current is able to combine with the oxygen of 
the water. 

A Compass of Proportion, for the Measurement 
of Resistances.—J. Carpentier.—Suppose, at the surface 
of a sphere, of which the vertical diameter is taken as 
polar axis, two identical circuits are arranged so as to 
follow the circumference of two meridians. A current 
passing by one of these circles exerts upon a magnetic 
pole, situate at the centre of the sphere, a force normal 
to the plane of this circle, and proportional to its own 
intensity. Another current, traversing the second circle, 



Chemical News, ) 
Nov. 25,1881. I Chemical Notices from Foreign Sources. 261 

determines at the centre of the sphere a second force per¬ 
pendicular to the former. These two forces a&ing 
simultaneously combine ; the direction of the resultant 
depends merely on the ratio of the two intensities, and 
this ratio of magnitude of one of the components to the 
other will be exadtly measured by the trigonometric 
tangent of the angle a, formed by the resultant and the 
second component. Let us suppose a wire without 
torsion extended along the polar axis of the sphere, and 
fixed upon this wire, perpendicularly, in its middle, a very- 
short magnetic needle. This needle thus suspended in 
the centre of the sphere will be free to turn in the plane 
of the equator. Under the double adtion of the currents 
it will take the direction of the resultant of the forces. 
Nothing will be easier than to measure the angle a above 
defined. 

A New Hydrate of Carbon.—E. Morelle.—The author 
has examined bergenite, a crystalline principle, obtained 
from Berginia sibirica, and which he finds to be a pent- 
atomic alcohol. 

Moniteur Scientifique, Quesneville. 
August, 1881. 

Venomous Matters produced by Man and the 
Higher Animals.—A. Gautier.—The author has extracted 
from normal human urine a well-charadterised and highly 
poisonous alkaloid. In the venom of the Trigonocephalus 
and of Naja tripudians (the Cobra), he has detected two 
alkaloids. In that of the cobra he has also found a second 
principle, still more poisonous, but not basic. 

Researches on Conquinamine.—A. C. Oudemans.— 
From the Archives Neerlandaises, vol. 15. 

Alkaloid extracted from Pituree.— Prof. Liversidge. 
—Translated from the English original. 

Report presented by M. Vincent on a Communica¬ 
tion from the French Celluloid Company.—From the 
Bulletin de la Societe d'Encouragement. 

Certain New Methods of Desulphurising Alkaline 
Solutions.—Scheurer Kestner.—The means employed for 
removing sodium sulphide from the lixivium of the black 
ash are precipitation of the sulphur as a metallic sulphide 
by the addition of metallic salts or oxides ; the use of 
neutral alkaline salts, the property of which is to free the 
solution from a certain quantity of iron sulphide, and 
lastly oxidation-methods. Total desulphuration is gene¬ 
rally effected by oxidation, set up by a current of air forced 
through the liquid. Hargreaves, in 1866, called attention 
to the oxidation of the liquid by means of a current of 
steam. Pauli has improved upon this process, and adds 
to the liquids to be oxidised a small quantity of man¬ 
ganese dioxide. This addition accelerates the oxidation 
in the proportion of 17 : 1. When air is used as an 
oxidising agent the liquid should be heated to about 750. 
This oxidation ceases with the formation of sodium hypo¬ 
sulphite. If manganese is added, a portion of the hypo¬ 
sulphite is transformed into sulphate, but never the whole. 
If it is required to obtain solutions free from the lower 
oxides of sulphur, oxidation by electrolysis is preferable, 
as patented by Merle. The sodium sulphide is trans¬ 
formed into sodium sulphate without passing through the 
intermediate stages. 

Journal de Pharmacie et de Chimie. 
August, 1881. 

Researches on Nitrogen Sulphide.—MM. Berthelot 
and Vieille.—From the Comptes Rendus, 

Determination of Gluten in Flour.—MM. Benard 
and J. Girardin.—The authors find that the length of time 
between the preparation of the paste and the extraction 
of the gluten decidedly affeCts the results. 

Assay of Commercial Wood-Spirit intended for 
the “ Denaturation” of Ethylic Alcohol.—C. Bardy.— 
For the assay of a commercial methylene the author takes, 

by means of a pipette, 5 c.c. of the sample in question, 
and introduces them into a flask holding 50 c.c., which is 
then immediately filled with water up to the mark. 
The flask is then closed with the finger and shaken 
vigorously. 10 c.c. of this liquid are then taken with a 
pipette, and let flow into a litre flask, which is then filled 
with water up to the mark, closed with the palm of the 
hand, and shaken well. A solution of methylene at 
i-ioooth is thus obtained. To make the assay, the author 
takes 5 c.c. of this dilute liquid with a pipette, pours it 
into a test-tube (graduated at 5, 15, and 30 c.c.). He 
adds a standard solution of soda (sp. gr. 1-080) up to the 
mark 15 c.c., and then introduces half a c.c. of the 
standard solution of iodine (a solution of 254 grms. iodide 
to 385 grrns. potassium iodide, and made up with water to 
1 litre). He closes the tube with the thumb, and reverses 
it once to mix the liquids. There is instantly produced a 
milky turbidity, due to the formation of iodoform. The 
tube is then filled up with water to the mark 30 c.c. It is 
inverted once, and is then compared with a tube made up 
in the same manner with a standard sample of methylic 
alcohol. 

Distinctive Reactions of Santonine and Strychnine. 
—Cohn Tocquaine.—Treatment with sugar and sulphuric 
acid gives the same result with both. But if the mixture 
is then treated with a drop of officinal tinCture of iodine, 
and then with an excess of acid nitrate of mercury, there 
is produced with strychnine an intense brown colouration, 
but with santonine, a white precipitate, which becomes in 
time slightly yellow. 

The Separation of Wool and Silk in Woven Goods. 
—A. Remont.—The following method is sufficiently exaCt 
for commercial purposes :—The sample is kept for a 
quarter of an hour in boiling water containing 5 per cent 
of hydrochloric acid, and is then washed and dried. The 
threads of the warp are then separated, if possible, from 
those of the weft, and examined separately as follows :— 
A thread is burnt. There is given off a smell like burning 
horn, and a thread heated with a fragment of caustic 
soda evolves ammonia. In this case some threads are 
plunged in basic zinc chloride at a boil. If they dissolve 
completely the threads are silk. If on adding hydro¬ 
chloric acid there is a plentiful flocculent precipitation, 
the threads are silk mixed with wool or with vegetal 
fibres. If nothing dissolves in zinc chloride, the threads 
are plunged in a boiling solution of soda, not too concen¬ 
trated. If they dissolve completely, wool. If partially, 
wool and cotton. If no odour of burnt horn is given off, 
the threads consist entirely of vegetal fibres. These re¬ 
sults may be confirmed by means of the microscope. For 
the quantitative examination, if the preliminary tests 
show silk, wool, and cotton, four swatches weighing each 
4 grms. are cut; one is laid aside and the three others 
are boiled. 

Determination of the Dressing and the Dye.—The 
swatches are plunged into 200 c.c. of hydrochloric acid 
diluted to 3 per cent, and heated to a gentle boil, which 
is kept up for a quarter of an hour. If the liquid is deeply 
coloured, it is poured off, and fresh acid is substituted, 
which is again boiled for a quarter of an hour. The 
swatches are then washed in water, and dried by wringing 
them in a piece of linen. The purpose of this boiling is 
to remove the dressing. As for the dye which colours the 
fibres, it is easily removed from cotton by this process; 
less readily from wool, and from silk very incompletely. 
When the latter material is dyed light shades by means of 
the coal-tar colours, the weight of the dye is trifling, and 
may be negledted. It is not the same if the silk is dyed 
deep colours, and especially black. The weighting or 
loading may be completely removed from iron if it does 
not excead the fourth of the weight of the thread, and the 
colour of the latter borders on a maroon. Beyond this 
proportion the stripping of the dye is incomplete. An 
approximate idea of the weighting retained by the tissue 
may be got by afterwards incinerating the boiled swatch. 
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If the proportion of oxide of iron remaining is slight, it 
may be overlooked, but if it reaches 5, 8, or 10 per cent, 
calculated on the weight of the silk in the cloth, it must 
be taken in account. 

Separation of the Silk.—One of the boiled swatches is 
set aside, and the two others steeped for a minute or two 
in a boiling solution of basic chloride cf zinc at 6o° B. (J. 
Persoz). M; Morin prepares this reagent by heating the 
following mixture till dissolved:— 

Melted zinc chloride. 1000 parts. 
Distilled water .. 850 ,, 
Zinc oxide. 40 ,, 

The two swatches are, when drained, thrown into a glass 
of water, where the greater part of the salt of zinc is 
separated. . They are then washed with acidulated water, 
and then with plain water till the washings no longer give 
a precipitate with ammonium hydrosulphate. 

Separation of the Wool.—One of the two swatches freed 
from silk is put aside, and the other is steeped in 60 to 
80 c.c. of soda-lye of specific gravity i'02o. It is heated 
to a gentle boil, which is kept up for a quarter of an hour. 
The bulk of the liquid must not be allowed to decrease, 
and in washing and drying the residue it must not be 
rubbed lest losses be occasioned by the breaking of the 
fibres. 

Drying and Weighing the Swatches.—The four swatches 
are placed in a drying oven heated by boiling water. 
After the lapse of an hour they are taken out and exposed 
to the air in the place where the sample was originally 
kept. They are weighed the next morning. The swatch 
which has undergone no treatment should weigh 2 grms., 
a difference of 0^005 grm. more or less may be negledted, 
but beyond this figure the change of weight should be 
taken into account in the calculation. The difference 
between the weight of this swatch and that of the one 
merely treated with acid gives dressing and dye. From 
the weight of this second swatch dedudt the weight of that 
treated with zinc chloride and it represents silk. As for 
the fourth swatch it represents approximately all the 
vegetable fibre; approximately, for soda, even in dilute 
solution, attacks vegetable fibres, so that a corredtion 
must be made in the weight found. From numerous 
trials made it appears that the average loss of cotton on 
treatment with soda is 5 per cent. On adding to the 
fourth swatch 5 per cent of its weight, we have the cotton. 
The figures found are multiplied by 50 to bring the result 
to percentages. The difference between the sum of these 
figures and 100 gives the weight of wool. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 13, July 28, 1881. 

M. Tommasi pursues with success the construction 
and the trials of his secondary horizontal battery. 

M. Moigno agrees with Mr. C. Latimer, that in a few 
years the nietre will be rejected, even in Paris, in favour 
of the cubit of the great pyramid. 

Dissociation of Sulphuric Acid.—MM. J. Kcechlin 
and Gerber.—The authors support the hypothesis of M. 
Maumene that sulphuric acid when heated is partially 
dissociated into sulphuric anhydride and water, and these 
two bodies do not immediately re-combine when the 
liquid is suffered to cool. 

No. 15, August 11, 1881. 

Reaction of Bi-imido-naphthol with Aqueous Am¬ 
monia.—MM. Ludwig and Mauthner.—The results of the 
readtion are the same as those yielded by the treatment 
of oximido-naphthol, though mixed with a small quantity 
of a substance resulting from the contact of oximido- 
naphthol with hot water. 

Oxalates of Iron.—MM. Eder and Valenta.—The 
authors describe a yellowish green normal oxalate, a red- 
brown basic salt, and three double salts containing three 
molecules of alkali. 

Adtion of Light upon Ferric Chloride and other 
Feriic Salts.—J. M. Eder.—The ferric oxalates, citrates, 
and tartrates, and their double salts, as also the mixtures 
of ferric chloride with organic matter, are all decomposed 
by the adtion of light. 

Resin of Guiacum.—H. Wieser.—Not suitable for 
abstraction. 

Resins.—K. Botsch.— So-called dragon’s blood, if 
heated with zinc powder, yields styrol, meta-styrol, and 
ethylated benzol. Guiacum resin if similarly treated 
yields creosote, toluol, meta- and para-xylol, and a smaller 
proportion of pseudo-cymol. 

MISCELLANEOUS. 

The Reduction of Copper Solutions by Glucose* 
appears first to have been utilised by Trommer. Frommherz 
suggested the employment of a citrate to keep the cupric 
oxide in solution. Modifications of the ordinary alkaline 
tartrate solution have been devised byBarreswil, Poggiale, 
Rosenthal, ChevaPer, Boussingault, Reveil, Fehling, 
Strohl, Viollette, Magneshahens, Lowenthal, Joulie, 
Possoz, &c. Loewe employed glycerin instead of a tar¬ 
trate. Various treatments of the precipitated cuprous 
oxide have been proposed by the following chemists :— 
Mohr disolves the oxide in hydrochloric acid, and titrates 
with permanganate. Brunner dissolves in an acid solution 
of ferric chloride, and estimates the reduced iron by bi¬ 
chromate or permanganate. Champion and Pellet dissolve 
the precipitate in hydrochloric acid and chlorate of potas¬ 
sium, boil off free chlorine, and titrate the liquid with 
stannous chloride. Girard and Soxhlet reduce the cuprous 
oxide in hydrogen, and weigh the metallic copper. Muter 
dries the cuprous oxide at ioo^ C., and weighs it as Cu20. 
O’Sullivan and other operators ignite the precipitate 
strongly, and weigh as CuO. Ferdinand-Jean dissolves 
the cuprous oxide in hydrochloric acid, and weighs the 
metallic silver precipitated on adding ammoniacal silver 
nitrate. Maumene uses an excess of copper solution, fil¬ 
ters, adds ammonia to the filtrate, and estimates the 
residual copper by titration with sodium sulphide, for 
which Perrot substitutes potassium cyanide. Lastly, Pavy 
adds ammonia to the alkaline cupric solution, and runs in 
the sugar solution till the hot liquid is decolourised. 

Cantor Lecftures.—On Monday evening last (21st inst.). 
the first ledture of the first course was delivered by Mr. 
Thomas Bolas, F.C.S., the subjedt being “ Some of the 
Industrial Uses of the Calcium Compounds.” Mr. Bolas 
alluded to the distribution and occurrence of calcium in 
nature, and the abundant existence of carbonate of lime 
as limestone, chalk, marble, calcspar, shells, &c. He re¬ 
ferred to the new metallurgy of Davy, as initiated by the 
isolation of potassium ; and pointed out the probability 
that some of those metals which are abundant, but not in 
general use, may soon come into notable importance. In 
conclusion, some of the most important points in the 
general chemistry of the calcium compounds were demon¬ 
strated. The isolation of the metal calcium by the elec¬ 
trolytic decomposition of its fused chloride was shown 
experimentally, the necessary eledtric current being 
furnished by a machine constructed on Pacinotti’s prin¬ 
ciple, and driven by a small gas motor. 

Photographic Exhibition.—The substitution of a film 
of dried gelatin for the thin layer of wet collodion, which 
the photographer formerly employed as a vehicle to re¬ 
tain the sensitive salts of silver in a suitable condition on 
his glass plate, has involved considerable alterations in 
the mechanical appliances used in photography. For out 
of doors work, or work away from home, the photographer 
no longer requires to carry what was pradtically a portable 
laboratory. Not having to “develop” his pidtures on 
the spot, he need take with him neither dark tent nor 

* From an Advance-Sheet of Allen’s “ Commercial Organic 
Analysis,” vol. ii. 
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chemicals. On the other hand, he must have some pro¬ 
vision by which his store of dry plates can be placed, one 
after the other, in the camera and properly “ exposed 
without the risk of the slightest particle of light reaching l' 
their sensitive surface, other than the light properly 
diredted upon them by the lens. As he wishes to carry an 
ample supply of plates with him, and as the glass plates 
themselves make an appreciable burden in a long walk, it 
s essential that the apparatus for carrying them should 

be as light as possible ; hence have arisen considerable 
improvement in the camera and its “ slides.” Again, the 
increased sensitiveness of the gelatin films makes it 
possible to give exposures shorter than can be effedted by 
the hand uncapping and re-capping the lens ; hence the 
invention of numerous “ instantaneous shutters,” by which 
exposures of a few hundredths of a second can be given, 
and pidtures of moving objedts readily secured. These 
are but instances of the many novel appliances which re¬ 
cent progress in photographic science has originated, and, 
besides these, there has been, during recent years, many 
and important improvements in the applications of photo¬ 
graphy to the produdtion of permanent illustrations for 
books and newspapers. All these varied applications of 
the art are to be illustrated by an exhibition of photo¬ 
graphic appliances which the Council of the Society of 
Arts announce will be held during January and February 
next, in connexion with a course of Cantor ledtures to be 
given before the Society by Capt. Abney. Full particulars 
of this exhibition are given in the Journal of the Society 
of Arts for last week. 

NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the means 
of transmitting merely private information, or such trade notices 
as should legitimately come in the advertising columns. 

Evaporation.—Can any of my fellow readers inform me if the 
patent for the “ Porion Evaporator ” (1865) has expired ?—Muriate. 

Barcenium.—Can you or any of your readers favour me with some 
reference to the newly-discovered element Barcenium? I have re¬ 
cently seen casual allusion to it, and can find no account of its dis¬ 
covery, properties, &c.—H. C. B. 

Vegetable Parchment.—Will any of your readers kindly afford 
information as to the best cements for dialysers, &c., made of vege¬ 
table parchment ? The cement should withstand the action of hot 
liquids.—Dialysis. 

MEETINGS FOR THE WEEK. 

Saturday, 26th.—Physical, 3. 
Monday, Nov. 28th.—Medical, 8.30. 
- Society of Arts, 8. “ Some of the Industrial 

Uses of the Calcium Compounds,” by Thos. 
Bolas, F.C.S. 

Tuesday, 29th.—Institute of Civil Engineers, 8. 

Wednesday, 30th.—Society of Arts, 8. “ The Distribution of Time 
by a System of Pneumatic Clocks,” by J. A. 
Berly. 

- Royal, 4. Anniversary. 
Thursday, Dec. 1st.—Chemical, 8. 
Friday, 2nd.—Geologists’ Association, 8. 
- Society of Arts, 8. Discussion on the Society of Arts 

Patent Bill. 

jyj R . J. S. MERRY, 

ASSAYER AND ANALYTICAL CHEMIST 

SWANSEA. 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

BECKER’S STUDENT’S BALANCE,in polished mahogany 
glass case, slidingfrcnt,counterpoised, to carry3ogrammes 
in each pan and turn to i milligramme,nickel plated pans £2 10 

Ditto, ditto,in mahogany glass case, polished black.£2 13 

Sole Agents for England, Ireland, and Wales:— 

T0WH30N * MERCER. 
Becker’s Complete Lists forwarded by post on receipt of id. stamp 

or free on application 

BISULPHIDE 
OF CARBON, 

PROTOSULPHATE 
RED OXIDE 

OXYCHLORIDE, 

Sulphocyanide, 

And every other Mercurial Preparation, 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonia, 
Sulphide of Iron, 
Pure Acids, 
Chloride of Sulphur, 
Acetone, 
Chloroform, 
Aldehyde, 
Chlorate Baryta, 
Arsenic Acids, 
Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride of Iron, 
Sulphite and Hyposul¬ 

phite of Soda, 
Phosphates of Soda and 

Ammonia, 
Ethers, 
Bromides, 
Iodides , 

Scale and Granular Pre¬ 
parations, 

Sulphide of Sodium. 
also, 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON. 

TETRACHLORIDE OF CAKEON, 

BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

SOUTH LONDON SCHOOL OF CHEMISTRY. 

VACATION ARRANGEMENTS. 

YY.entlemen can be privately instructed in any 
* branch of Pradtical Chemistry during the months of July, 

August and September. Those desirous of working out any Research 
or Patent (with or without advice) can secure a Private Laboratory 
to themselves.—For terms apply to W. Baxter, Secretary, South 
London Central Public Laboratory, Kennington Cross, S.E 

JESSE FISHER & SON, 

Phoenix Chemical Works Ironbridtre. 

BISULPHIDE OF CARBON. 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO,, LIMITED, 
161, 162, 163, Palmerston Buildings, London, E.C. 
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IRISH HILL BAUXITE (Alum Clay). 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 2120 F. 
_1_ 

to 
p 
e 
>4 

re 
GO 
c 

*0 
> o to 
c "> S5 

3 
no n 
ET *"* 
3 *g 
c ^ 
w 
(V 
Cl 

Alumina. 59#oo 
Gertrude (extra qua!.) 1st Quality. 

0’47 

i8*oo 

Peroxide of Iron 
Silica . 
Titanic Acid 
Lime, Magnesia, Potash, Soda, and) 

Sulphuric Acid.j 0 
Combined Water. 22*30 

53'83 
1‘5 7 
8*67 
5‘8o 

0*83 

29*27 

99*97 

2nd Quality. 

52*00 
4‘57 

12*00 

6*20 

ri4 

24*00 

99'9I 

TJ 
<u 
w 
3 

0 

« v O 
0 ~ S 
to 3 
<0 c 3 <3 
CL 
CL 3 
w 

<u 

3 rt 
C3 100*00 

Our MINES, DRYING KILNS, and GRINDING MILLS are situated very 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

Richmond Buildings, 26, Chapel St., 
Liverpool. 

GEO. G. BLACKWELL, Managing Director. 

Established 1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manufacturers 01 every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
orjany required power, for Irrigating, Draining, Mining, Rolling Mills, 
of Water Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. 

Black-ash Revolving Furnaces of the Most Approved Type, 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleaching-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glvcerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-Glycerine and 

Vitriol Refining. ' 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Be.vel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of MaCtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

ST HELEN’S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

LA]NCASHIEEJ 

Carr’s Patent Laboratory Mill. 
For Chemicals, Drugs, Powders, Minerals, Paints, and General 

Laboratory Purposes. 

Approved by some of the most eminent Chemists, and awarded 
the Silver Prize Medals of the Manchester and Liverpool, and the 

Middleton Agricultural Shows. 

From Messrs. E. H. Smyth & Co., 21 Duke 
Street, Edinburgh, and 6g, Coleman Street, 
City, London.—The small Levigator Mill we 
recently got from yon works most efficiently, 
and is a great economiser of time. 

The chief feature in this machine is, that 
although it can be turned with ease by a boy, 
it has immensefriCtional power for levigating 
purposes. This is caused by the runner being 
driven at a much greater speed, but in the 
same direction, than the bowl. The surfaces 
being Minton ware, they are clean, smooth, 
and durable. 

Testimonials on application. 
£11 nett cash, delivered in Manchester. 

The diameter of the bowl is 18 ins., and it and the runners are made 
Minton ware. It is useful for Painters, Chemists, Grocers, and 

Cooks,for triturating and mixing Medicines, Vegetable Powders, Oint¬ 
ments, Paints, Sugar, Salt, Spices, Herbs, Meat for Potting, and will 
grind the coarsest Emery into a nearly Impalpable Powder in a 
few seconds. The pan can be tilted for emptying, as shown in the 
dotted lines ; it can be worked by hand or power. 

SOLE MAKERS— 

W. H. BAILEY & Co., Albion Works, Salford, Manchester. 

OERNERS COLLEGE of CliEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c., conducted. 
Prospectuses and full particulars on application to Prof. Gaidner 

at Berners College, 44, Berners-street W. 
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DETECTION OF STARCH SUGAR SYRUP MIXED 

WITH SUGAR-HOUSE MOLASSES.* 

By P. CASAMAJOR 

In previous communications I have given processes for 
detecting the adulteration of cane-sugar by starch-sugar. 
The adulteration of sugar-house syrups by starch glucose 
is still more extensively practised than that of sugar, and a 
great portion of the syrups sold by retailers in this market is 
adulterated with starch glucose. This form of adultera¬ 
tion may be very easily detected by the use of strong 
methylic alcohol, in which the alcohometer of Tralles or 
of Gay-Lussac will indicate about 93 J°. 

A straight sugar-house syrup when mixed with three 
times its volume of this strong methylic alcohol will dis¬ 
solve by stirring, giving a very slight turbidity, which re¬ 
mains suspended ; while syrups containing the usual ad¬ 
mixture of starch-sugar give a very turbid liquid, which 
separates, when left at rest, into two layers, the lower 
being a thick viscous deposit containing the glucose 
syrup. 

Considerable quantities are sold of a thin syrup, of 
about 32° Baume, in which the proportion of sugar to the 
impurities is greater than in common sugar-house molasses. 
When a syrup of this kind is stirred with three times its 
volume of methylic alcohol, a marked turbidity and depo¬ 
sition will take place, which consists of pure sugar. The 
crystals are hard and gritty. They adhere to the sides of 
the glass, and are deposited on the bottom. There is no 
resemblance between this precipitate and that due to 
starch-sugar- syrup. 

It may not be useless to mention that if a straight sugar- 
house syrup of about 40° B. density is stirred with three 
times its volume of ethylic alcohol of about 93 the syrup 
will not dissolve. Hence ethylic alcohol of this strength 
is not suitable for distinguishing a syrup mixed with 
starch glucose from a straight sugar-house syrup. 

The presence of starch glucose in sugar-house molasses 
may be easily detected by the optical saccharometer when 
the syrup has the usual density of about 40°B., and when 
starch-sugar has been added in the usual quantities. 

For making the test the usual weight should be taken 
(16-35 grms. for Duboscq’s saccharometer, and 26'Q48 
grms. for Ventzke’s instrument). The direct test should 
show a percentage of sugar not higher than the number of 
Baume degrees indicating the density, and it may be from 
2 to 3 per cent lower. To understand this, we must refer 
to the composition of cane-sugar molasses of 40° B. :— 

Sugar .. ..  37-5 
Insoluble impurities .. .. 37-5 
Water .25-00 

If the diredt test should indicate 55 per cent of sugar, 
and if the molasses were straight, the composition would 

be— 
Sugar.55 
Soluble impurities. 20 
Water.25 

Now a produdt of this composition would not be a clear 
syrup at 40° B., but a mixture of syrup and crystals. 
Therefore if the produdt is a clear syrup at 40° B., and it tests 
55 per cent, it cannot be straight. 

The presence of starch glucose in sugar-house molasses 
may also be detected by the copper test. The possibility 

* A Paper read before the American Chemical Society, September 
2,1881. 

of applying this test, as well as those already indicated, 
rests on the fadt that starch glucose is always added in 
very large quantities for the purposes of adulteration. A 
very small addition could not be satisfadtorily detedted. 

The detedtion by the copper test rests on the observa¬ 
tion that very nearly one-half of the soluble impurities in 
sugar-house molasses consists of glucose in the shape of 
inverted sugar. We have seen above that for a molasses 
of 40° B. the soluble impurities amount to about 37^ per 
cent. We may, then, lay down the rule : that the per¬ 
centage of glucose shown by the copper test cannot, in a 
straight sugar-house molasses, be much greater than one- 
half of the number expressing the density in Baume 
degrees. The reason is obvious from what has been said 
of the test by the optical saccharometer. 

ATOMIC PHYLLOTAXY. 

By PLINY EARLE CHASE. 

Gerber (Chemical News, vol. xliii., p. 242-3) says that 
“ no simple relation exists among ” his divisors, therefore 
they “ have no value in themselves.” There is, however, 
a relation which he failed to discover, for they are phyllo- 
tadtic, as will be seen by the following comparison :— 

Gerber. Phyllotadtic 
H .. 0-9997 1-16O 0-998 

Dx .. 0769 Di = 5-i3 D2 .. 0-768 
D2 .. 1-995 D2 = ^ 0 .. ,. 1-996 

d3 • • i‘559 D3 = (ix|)1 0 .. I-559 
d4 .. 1-245 D4 = 4 D2 .. 1-247 

These relations may have an important bearing upon 
the interpretation of frost crystals and protedtive mimicry, 

Haverford College, Pa,, Nov. 10, 1881. 

RELATIVE PURITY OF THE 

CITY WATERS IN THE UNITED STATES. 

By Dr. A, R. LEEDS. 

A legal suit has recently been instituted, which will 
probably have a very important bearing in the future 
upon the quality of the water supplied to many of the 
principal cities in the United States. To understand 
more readily the nature of the questions raised in this 
suit, a few words of previous explanation will be requisite. 
The three cities of Newark, Jersey City, and Hoboken, 
with an aggregate population of 300,000 inhabitants, all 
draw their water supply from the river Passaic. This is a 
large stream, having a daily flow at Newark of about one 
million gallons. Its water-shed is mainly granitic in 
charadter, and occupies about 950 square miles in the 
northern part of the state of New Jersey. About 3 miles 
above the City of Newark, the Belleville pumping-stations 
are located, and at this point the supplies of the three 
above-mentioned cities are taken. Some 18 miles farther 
up the stream is the town of Paterson, a community 
almost entirely engaged in the manufadture of paper, 
cotton, woollen, and silk goods, locomotives, &c., and which 
throws its entire refuse and the sewage of 50,000 inhabi¬ 
tants into the Passaic. Above Paterson there are few 
villages and fadtories, so that the water going over the 
Great Falls at this place is of superior quality for drinking 
purposes. Below Paterson manufadtories are gradually 
springing up, and are a constant source of uneasiness and 
alarm to the large population using the water as pumped 
at Belleville. During the course of the year just passed, 
one of these fadtories, an extensive paper-mill, situated 
on the Third River, a small tributary emptying into the 
Passaic a short distance above Belleville, threw into the 
water the refuse derived from washing out some carbolised 
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COMPARISON OF CITY WATERS 

Hoboken. Jersey City. 

June 23,1881. I. 2. 3- 4- 5- 6. 7- 8. 9- 10. 

Free ammonia. 0^002 0*0024 0-0022 0-0033 0-00475 0-00525 0-005 0-003 0-0045 0-0075 
Alubmenoid ammonia .. 0-0305 0-0285 0-0328 0-0290 0-0427 0-0403 0-03775 0-0293 0-0423 0-042 
Oxygen required . 0-36 0-85 0-965 0-83 0-95 0-85 o-73 0-84 o-g 0-85 
Nitrites . none none none none none none none none none none 
Nitrates .. 0-6845 o-666 0-702 0-6845 o-go65 0-629 0-6845 o-666 0-702 07585 
Chlorine. 0-26 0-215 0-27 0-305 0-235 0-215 0-225 0-230 0-210 0-220 
Total hardness.. 3-20 3'3° 3-00 3-050 3-200 3-000 3-100 3-200 3-000 3'200 
Total solids . 12-20 15-60 3‘5° 7-400 9-300 xo-8oo 9-700 IO’OOO 10-800 IO-50O 

Mineral matter. 5-60 3-20 4-oo 3-000 3-400 5-200 5-200 6-400 6-ioo 5-900 

Organic and volatile matter .. 6'6o 12-40 4-50 4-400 5'9°o 5-600 4-500 4-000 4-700 4-600, 

paper. The taste and odour of carbolic acid were so 
strong that they caused a temporary suspension of the 
use of the Newark, Jersey City, and Hoboken water for 
drinking. The Newark Aquedudt Board summoned the 
parties to desist, which they did at the time, but after¬ 
wards repeated the offence, when suit was brought 
against them by the Board. In defence, the plea was 
entered, and an attempt made to substitute it by the testi¬ 
mony of many manufacturers, that the water was already 
so badly polluted at Paterson that it could not be made 
more unfit for drinking putposes by the introduction of 
some carbolic acid. In laCt, it was urged that so far from 
being rendered any worse by the caibolic acid, it was 
actually made better, for the jeason that the carbolic acid 
served to purify and disinfeCt the water. The case was 
decided in favour of the AqueduCt Board. 

The importance of having successfully established such 
a precedent can scarcely be over estimated in connection 
with its iuture influence upon the sanitary welfare of 
rapidly-growing communities. In this category are to be 

' placed the large cities in the eastern and middle United 
States, nearly all 01 which are contending with one phase 
or another ot the evils arising from the crowding in of 
population, and a population in many instances devoted 
to manufacturing, upon their sources of water-supply. As 
a consequence, the problem whether to abandon the 
original sources, which in most cases are those apparently 
designed by nature, and seek more distant and expensive 
ones, or to restrain the pollution by legal processes, is 
most urgent. 

In this connection the author has beeii asked by the 
Boards of Water Commissioners of Newark and Jersey 
City to examine into the amounts of impurities in the 
river Passaic, beginning with a point above Paterson, and 
making analyses of samples collected at an interval of a 
mile, until the stream has passed the City of Newark. 
The collection was made all upon the one day, at the 
close of a period of many weeks of almost unexampled 
drought. The analyses of the forty samples thus collected 
will show not only the composition of the river-water in 
its worst condition, but iikewise the changes in that com¬ 
position during a flow of 21 miles. 

Connected with this inquiry was the important one of 
determining the quality ot the water-supply as compared 
with that of other citits. The design was to colled the 
samples on the same day, and analyse them all by the 
same methods. It was but partially successful, owing to 
a failure to obtain simultaneous co-operation in so many 
places. In the case of Washington, this was due to the 
faCt that Dr. Smith Townsend, the Health Officer of the 
District of Columbia, at the very time of receiving my 
telegraphic request was summoned to attend the wounded 
President in the railroad station at Washington. In the 
great excitement and general distress the telegram was 
naturally lost sight of for several days. Neither was it a 
mode of comparison unexceptionable in point of principle, 
inasmuch as the climatic conditions were not exactly the 
same in the various places. So that from the results 
gathered it would be manifestly unfair to state that the 
order of purity was fixedly maintained as that given. It, 

could only be said that at the time when the comparison 
was made, about the 1st of July of this year, such an order 
existed. 

Together with these determinations, a number are 
given of the water of the River Passaic as delivered at 
widely different points, and at nearly the same time on the 
same day, in Jersey City and Hoboken. They show not 
inconsiderable differences in composition, and illustrate to 
what extent water may differ when flowing at very different 
rates of velocity, or in the case of dead ends scarcely at 
all, in one and the same system of distributing pipes. 
Nearly all these pipes were of iron, cement pipes being 
little used. The results given are in parts per 100,000. 

The labour of making a comparison was greatly facili¬ 
tated by plotting these results on a large chart, so as to 
form a graphic representation of them. From this the 
following order of relative purity was inferred :— 

I. Brooklyn. 
II. Rochester. 

III. Philadelphia. 
IV. Baltimore. 
V. Washington. 

VI. New York. 
VII. Newark, J. City, Hoboken. 

VIII. Cincinnati. 
IX. Oswego. 
X. Wilmington, Delaware. 

XI. Boston. 

In many particulars the order thus arrived at was quite 
unforeseen, and was a matter of great surprise. This was 
more especially true of Boston, which I anticipated would 
stand nearly at the head of the list, but which actually 
came at the bottom ; and yet the water-sheds of both 
Brooklyn and Boston are upon drift gravel. A month 
later I found that the best hotels in Boston, and private 
citizens who were willing to be at the extra expense, were 
supplied by spring-water carted into the city and sold at 
the rate of 10 cents per gallon. This state of affairs con¬ 
tinued until the 28th of August, when I visited the city 

Mystic Lake. Sudbury River. 
Farm Pond. 1st Dam. 

Free ammonia— 

Cochituate. Pegan Brook, 

0-015 O'OOI 0"012 
Alumenoid ammonia— 

0-025 0-289 

0-032 0-0325 0-039 0-064 0-240 

Oxygen required to 

Organic matters— 

oxidise:— 

0-90 1-18 rig 
Chlorine— 

0-83 6-63 

3-01 0-46 0*44 
Total solids— 

0-46 7’65 

12-50 7-50 7-50 
Mineral matter— 

7'5° 49-00 

8-oo 4-00 4-00 
Organic and volatile matters— 

5'oo 24-00 

4'50 3’5° 3’5° 2-50 25-00 
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IN THE UNITED STATES. 

Paterson. New York. Brooklyn. Boston. Phila. Wilmington. Baltimore. Washington. Oswego. Cincinnati, Rochester. 

June 23. June 23. June 23. June 23. June 24. June 24. June 25. July 5- July g. July 15. July *3* 

O'0O25 0-0027 0-00075 0-01325 O'OOI 0-0035 0-005 0-006 00035 0-0115 0-0114 
0-053 0 027 0-00825 0-0605 0-oi8 0-0295 0-020 0-027 0-0256 0-024 0-023 
0-96 o-8i 0-413 1-77 0-46 0'57 0-570 o-6oo 0-630 o-86o 0-79 
none none none none none none none none none none none 
0-465 0-8325 1-2025 1‘2395 0-6845 0-518 o-6ico 0-8325 1-050 0-740 0-629 
0-300 0-35° o-550 0-315 0-3000 x’45 0-275 0-270 4-100 0-805 0-195 
3-000 3-300 2-270 2-100 4-400 3-200 3-900 4-800 10-000 6-400 5-500 

11-700 ir8oo 6-ooo 8-500 14-300 10 000 9-400 11-500 18-070 16-200 10-000 
3-500 5-000 5-000 2-000 6-ooo 3-000 7-200 5'5°o 11-370 9-000 4-000 
8-200 6‘8oo 1-ooo 6-500 8-300 7-000 2-200 6-ooo 6-700 7-200 6-ooo 

again, and inspected the Cochituate Lake and the Sudbury 
and Mystic Rivers, the three sources of supply. The 
water in the reservoirs supplied by the two latter streams 
had a yellow colour and disagreeable musty taste and 
smell. During the earlier portion of the summer all the 
reservoirs had contained an abundant growth of algre, 
which later on had decomposed, leaving behind the bad 
taste referred to. A striking peculiarity of these Boston 
waters is the large amount of decomposable organic 
matters held in solution. These points will best appear 
by examination of the results of analyses of samples col¬ 
lected on the 2gth and 30th of August. (See Table at foot 
of preceding column). 

The causes of the inferior character of the Boston water 
supply are, first, its pollution by a few manufacturing towns; 
and, secondly, the growth of algae; which again, is 
favoured by the shallow character of portions of the reser¬ 
voirs and impounded streams. The worst of these sources 
of pollution is Pegan Brook, which flows through the town 
of Natick, a town of ten thousand inhabitants almost 
entirely engaged in the manufacture of shoes, and 
empties into Cochituate Lake. The attempt has been 
made to mitigate the evil by throwing two filtering dams 
across the outlet of the stream, but both the fore-bays thus 
formed are densely over-grown with the lowest forms of 
aquatic vegetation, and may to a certain extent aCt as 
nurseries for the growth of these plants. 

The Rochester water supply is derived from Hemlock 
Lake, remote from all sources of contamination, and after 
flowing through conduits for a number of miles is dis¬ 
charged through a noble fountain into a reservoir near the 
city. 

A large portion of the Philadelphia supply is obtained 
from the river Schuylkill. At one time it was in imminent 
danger of fatal pollution from the growth of manufactures 
on the borders of the stream; but the City purchased 
the lands on both banks, nearly to the factory town of 
Manayunk, located about seven miles above, and included 
these lands in a great park so as to keep back all buildings 
from the water’s edge. 

New York and all the places mentioned lower on the 
list receive their water supply from contaminated sources. 
The feeders which empty into Croton Lake, the principal 
reservoir of the New York water, pass through a settled 
country, with numerous tanneries, factories, &c., along 
their banks. Analyses of the Croton water, made at dif¬ 
ferent seasons during the past five years, have shown that 
it is to be classed among contaminated water supplies. 

On the publication of the results above stated, it was 
indignantly claimed by the newspaper press of Wilmington, 
Delaware, that an injustice had been done to their city. 
But subsequently letters published in reply by citizens of 
the place have affirmed the correctness of the judgment 
formed on the analytical data, and have enumerated the 
various breweries, woollen, cotton, and other mills and 
dye-houses, as affording a sufficient explanation of the 
low position assigned to the water-supply. 

In conclusion, it is worthy of mention that the different 
State Governments have passed, or are about passing, 
laws on the subject of the pollution of water supply, and 

these laws lean more and more strongly upon the side of 
public as against private manufacturing interests. 

NOTE ON THE 

RECOMBINATION OF THE SPECTRAL COLOURS 

BY A SECOND PRISM REVERSED. 

By ALFRED W. SOWARD. 

It is well known that if white light be passed through a 
prism a coloured speCtrum is produced, and that if a 
second similar prism be placed in a reversed position in 
the path of the speCtral rays white light is apparently re¬ 
formed. But as to how this apparent recombination is 
effected, a very great misapprehension would appear to 
prevail. The subjoined figure (1), extracted from a well- 
known work on physics, well expresses the general belief 
as to the matter. A moment’s consideration will, however, 
show the impossibility of the light passing through the 

second prism as depicted. The adjacent sides of the two 
prisms being parallel to one another, it is evident that 
the rays 1—2 and 3—4 respectively, must also be parallel 
to one another; and if the angles be worked out for any 
particular case it will be found that they are so. Figure 2 
then represents the aCtual state of affairs. 

It follows from this that a second prism reversed has 
not the power of re-compounding the speCtral rays to form 
white light, but merely of rendering them parallel. The 

light incident upon the first prism is of the same compo¬ 
sition throughout ; if any portion be shaded off the residue 
is still white. Whereas the light emitted from the second 
prism has not a uniform composition; if one side be 
shaded off (as by the screen a) the residue is coloured. 

That the light issuing from the second prism appears 
while is probably an effeCt due to the eye. Imagining the 
slit from which the light issues to be made up of a great 
number of physical points, each point would send forth 
its light, which would be decomposed by the first prism, 
rendered parallel by the second prism, re-compounded by 
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the lens of the eye, and focussed upon the retina as a 
white image of the physical point from which it emanated. 
In this way there would be built up upon the retina a 
white image of the slit. 

NOTICE OF A PHOSPHORUS OXYIODIDE. 

By BEVERLEY S. BURTON. 

Having frequently observed, on closely examining the 
residue in the retort after preparing ethyl iodide, minute 
golden scales, I was induced to examine these more closely. 
To this end the residue was treated with water and filtered 
from the excess of red phosphorus ; the filtrate was then 
evaporated on the water-bath. 

When quite concentrated, and allowed to cool, a quan¬ 
tity of granular red crystals was deposited, which were 
purified by drying on filter-paper and re-crystallisation 
untill all free iodine was perfectly removed. On one 
occasion the crystals were obtained much larger, with 
brilliant facets : the form was not determined. It is very 
soluble in water, alcohol, and ether, the solution being 
perfectly colourless. This property is made peculiarly 
striking when the dish is simply wet with the solution and 
placed on the water-bath, thus becoming almost instantly 
a deep orange colour to a beautiful scarlet, which again 
disappears when held a moment in the steam. 

On heating, the crystals melt to a deep reddish brown 
crystalline mass, the melting-point being 140°. 

By increasing the heat yellowish vapours are given off 
which blue starch-paper. These vapours condense on a 
cold surface as a yellowish red crystalline deposit, which 
behaves in all respe&s as the original body, i.e., sublimes, 
in part, unaltered. 

The portions used in the further examination were puri¬ 
fied perfectly from all free iodine and dried over sulphuric 
acid. It being found that a solution of the body was 
conpletely decomposed by silver nitrate, the method of 
analysis was the following:— 

An excess of silver nitrate was added to the solution, 
the separated silver iodide filtered off, and the excess of 
silver in the filtrate separated by hydrochloric acid. To 
the filtrate, free from silver, an excess of sodium carbon¬ 
ate was added, also a little sodium nitrate, then the whole 
evaporated to dryness and fused. The solution of the 
fused mass is then precipitated with magnesia mixture, 
any alumina or silica which might separate on addition of 
ammonia being previously removed. 

The following results were obtained :— 

I. II. 
I ... •• 77'93 77'44 
P .. .. g-66 971 
0 .. .. 12-41 12-85 

ioo-oo 100-00 

Corresponding to the formula I6P3O8. On one occasion 
this body was also observed in the residue from the pre¬ 
paration of fuming hydriodic acid ; it was extracted, puri¬ 
fied, and the analysis made as above described, yielding 
the following:— 

I .. .. 81-91 8r88 
P .. .. 836 8-22 
O .. .. 973 9'9° 

100-00 ioo-oo 

Corresponding to I2P02, or, for better comparison with 
the above, I8P4O8. 

As it was considered not improbable that hydrogen 
might enter into its composition, a combustion was made, 
the substance being introduced in a boat before which was 
laid copper oxide, a long layer of lead chromate, and a 

silver spiral, but the amount found was too minute to be 
regarded. 

I would mention here that in the preparation of methyl 
iodide the same body is apparently formed; but on 
attempting to purify in the same manner, a brown residue 
remained on treating with water. This was filtered off, 
and on evaporating the filtrate the crystals before noticed 
were not formed, but yellow flocks resembling freshly pre¬ 
cipitated arsenic sulphide separated, which behaved very 
differently from that previously obtained. 

An attempt to prepare this compound was made by 
leading phosphine gas, evolved by the action of water upon 
phosphonium iodide, into a solution of iodine in hydriodic 
acid, but so far without success. Owing to the very small 
quantities at disposal, and the want of a method of pre¬ 
paration, its more exaCt constitution cannot be given. As 
at present no definite formula seems to be indicated, any 
speculations as to the nature of this body, or whether 
possibly two or more exist, are premature. 

Its further study will be continued at the earliest oppor¬ 
tunity.—American Chemical Journal. 

CONTRIBUTIONS FROM THE CHEMICAL 

LABORATORY OF HARVARD COLLEGE* 

By JOSIAH PARSONS COOKE, Diredtor. 

(Concluded from p. 257.) 

VI. Revision of the Atomic Weight of Cadmium. 

By Oliver W. Huntington, of the Senior Class. 

The method adopted by Professor Cooke for verifying 
the value of the atomic weight of antimony, described 
previously, proved to be so definite and conclusive, that 
it seemed desirable to apply it in all other cases to which 
it was suited, in order not only to verify the received 
values of the atomic weights, but also to test more fully 
the hypothesis of Prout, an hypothesis to which recent 
investigation and speculations have given renewed 
interest,! 

The method of Professor Cooke is applicable to all 
those elements of which a pure, stable, well-defined, and 
soluble bromide can be prepared. It consists In deter¬ 
mining in one series of analyses the bromine of the com¬ 
pound as bromide of silver by the usual gravimetric 
method with the precautions already described; and in 
another series of experiments, or in the same analyses, 
when practicable, determining the amount of silver required 
to precipitate the bromine. We thus obtain not only the 
relation of the atomic weight sought both to that of bro¬ 
mine and to that of silver, but also the relation between 
the atomic weight of bromine and that of silver; and 
since all experimenters agree on this last ratio to within 
one ten-thousandth of its value it is evident that the com¬ 
parison of the two series of results gives a sharp control 
of the accuracy of the work. 

Professor Cooke assigned to me the atomic weight of 
cadmium as my portion of the work he had planned on the 
revision of the atomic weights, and this investigation was 
made with his aid and under his immediate direction. 
Bromide of cadmium fulfils all the conditions which the 
new method requires ; and, since the accepted value of the 
atomic weight of cadmium ia a whole number, it seemed 
probable that a revision of this value by a more exaCt pro¬ 
cess would bring additional evidence in support of the 
hypothesis of Prout. 

Having found that bromide of cadmium could not readily 
be purified by repeated crystallisations on account of its 
very great solubility in water, we sought to obtain a pure 

* Presented to the American Academy of Art* and Sciences, May 11, 
1881. 

t See Revision of the Atomic Weight of Aluminum, by J. W. 
Mallet. Philosophical Transactions,pan iii., i83o: also various papers 
by J. Norman Lockyer on the disassociation of the chemical elements 
in Nature and in the Proceedings of Royal Society; also Cooke’s 
11 Chemical Philosophy,” revised edition, page 272. 
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compound by preparing pure carbonate of cadmium on the 
one hand and pure hydrobromic acid on the other. 

To prepare pure carbonate of cadmium the commercial 
metal was first dissolved in pure hydrochloric acid. From 
this solution, still strongly acid, sulphide of cadmium was 
precipitated by sulphide of hydrogen and the precipitate 
thoroughly washed with hot distilled water. The sul¬ 
phide having been re-dissolved in hydrochloric acid, and 
the resulting sulphide of hydrogen expelled by boiling, 
the cadmium was next precipitated as carbonate by 
carbonate of ammonia, and the precipitate digested with a 
large excess of this reagent. The white carbonate thus 
obtained was thoroughly washed and re-dissolved in hydro¬ 
chloric acid, and the same series of precipitations re¬ 
peated. Lastly, in order to remove any possible trace of 
adhering chloride, the carbonate of cadmium which had 
thus been twice precipitated by carbonate of ammonia, 
and twice digested with a large excess of this reagent, was 
dissolved in pure hydrobromic acid, and a third time pre¬ 
cipitated and digested with pure carbonate of ammonia. 

The hydrobromic acid used in this investigation was 
made by the process described by Dr. Edward R. Squibb, 
of Brooklyn, in the Transactions of the Medical Society of 
the State of New York.* In order to purify the acid, it 
was repeatedly re-distilled with a small amount of a con¬ 
centrated solution of bromide of potassium, rejecting each 
time the distillate until the boiling-point rose to 128°; 
when, as is well known, an acid containing about 47 per 
cent of HBr distils unchanged. The acid thus obtained 
was as colourless as water. 

Meanwhile, in order to test the purity of the hydrobro¬ 
mic acid and also as a basis for the rest of our investi¬ 
gation, we prepared a quantity of pure silver by the method 
already fully described, and with the pure silver thus pre¬ 
pared the following two setsof determinations were made. 

For the first set, weighed amounts of silver were dis¬ 
solved in very carefully purified nitric acid, using only a 
very slight excess of this solvent in any case. We pre¬ 
pared for the purpose a dilute acid by mixing one part of 
acid, having sp. gr. 1*355, with four parts of water and of 
this weak acid 5-3 cirn.3 were required for each gramme of 
silver. We were thus able to estimate the amount 
necessary for each analysis, and we used generally one 
half a cubic centimetre in excess. 

The silver having been perfectly dissolved, and the solu¬ 
tion diluted with water to from 200 to 500 cubic centi¬ 
meters according to the amount of silver used, we 
gradually and cautiously precipitated bromide of silver by 
adding pure hydrobromic acid, prepared as just described, 
but greatly diluted until the acid was very slightly in ex¬ 
cess. For the method of washing and colle&ing this 
precipitate, we may refer to vol. xii. page 124, of the Pro¬ 
ceedings oj the American Academy of Arts and Sciences. 

The results were as follows :— 

Weight of Weight of Per Cent 
Silver. Bromide of Silver. of Silver. 

X. 1*4852 grm s. 2*5855 grms. 57*444 
2. 1*4080 ,, 2*4510 ,, 57*446 
3- i'4449 .» 2*5150 ,, 57*45! 

Mean value. ■ 57*447 

* “ The formula and process for making an acid of this strength are 
as follows:— 

Take of potassium bromide.6 parts 
Sulphuric acid, sp. gr. at 15*6° C. 1*838, at 25° C. 1*828 .. 7 parts 
Water .9 Parts 

“ Add to the sulphuric acid one part of the water and cool the mix¬ 
ture. Then dissolve the potassium bromide in six parts of the water 
by means of heat, supplying the loss of water by evaporation during 
the heating. Pour the diluted sulphuric acid slowly into the hot 
salution with constant stirring, and set the mixture aside for twenty- 
four hours, that the sulphate of potassium may crystallise. Pour off 
the liquid into a retort, break up the crystalline mass, transfer it tn a 
funnel, and, having drained the crystals, drop slowly upon them two 
parts of the water so as to displace and wash out the acid liquid. Add 
the liquid, thus drained off and washed out, to that in the retort,and 
distil the whole nearly to dryness, or until nothing further distils off 
by moderate heating. The distillate will weigh about ten parts and 
should contain about thirty-seven per cent of hydrobromic acid. 

For the second set of experiments bromide of silver, 
precipitated, washed, and dried as described (loc. cit.), was 
melted in a platinum crucible, and then reduced by a vol¬ 
taic battery under dilute sulphuric acid. This process was 
devised and perfected by Mr. L. P. Kinnicutt, Assistant in 
this Laboratory, who had the great kindness to condubt 
the redu&ion in the following determinations:— 

Weight of Weight of Per cent 
Bromide of Silver. Silver. of Silver. 

1. 4*1450 grms. 2*3817 grms. 57*444 
2. 1*8172 ,, i*0437 » 57434 
3* 4*96oi „ 2*8497 „ 57*449 

Mean value .. 57*442 

These results show conclusively the great accuracy of 
Mr. Kinnicutt’s process, which he will describe in detail 
in another place. The mean of the two sets of results 
gives for the per cent of silver 57*445, the theoretical per 
cent (Ag= 108 and Br=8o) being 57*446. If we throw 
out No. 2 of second series, which is obviously less trust¬ 
worthy than the other two determinations of the same 
series, on account of the comparatively small amount of 
material used, the mean of the remaining five determina¬ 
tions corresponds absolutely to theory, and the total re¬ 
sult, therefore, leaves no doubt whatever, as to the absolute 
purity of the materials employed. 

Bromide of cadmium was now prepared by dissolving 
pure carbonate of cadmium in pure hydrobromic acid, 
and subliming the produft previously dried at 200° in a 
current of pure and perfectly dry carbonic dioxide gas. 
The carbonic dioxide was prepared by mixing bicarbonate 
of soda and sulphuric acid with a large volume of water 
in a strong generator, and drawing off the gas under 
pressure through appropriate washers and driers ; and the 
apparatus used for subliming the bromide of calcium was 
similar to that described in the Proceedings of the American 
Academy of Arts and Sciences (vol. xiii., p. 57), using, 
however, a porcelain tube heated by a gas furnace in place 
of a tube of glass. The bromide of cadmium when thus 
sublimed crystallises in pearly scales around the open 

mouth of the tube. 
Prepared as we have described, anhydrous bromide of 

cadmium is a splendid preparation. The precise form of 
the highly lustrous crystals could not be distinguished, but 
the scales are tabular crystals having a single optical axis 
normal to the extended face of the scales, and having a 
high negative double refradting power. Although so so¬ 
luble, the crystals are not sensibly hygroscopic, and can 
be weighed on an open watch-glass without the slightest 
variation of weight during the process. They dissolve at 
once in water without leaving a trace of residue. 

The following determinations were all made with the 
material we have described, and since only a few grains 
could be sublimed at a time the separate analyses were 
made with the produds of nearly as many sublimations. 
Some of the material was sublimed twice, and the con¬ 
stancy of the composition under these circumstances is 
the best proof possible of the definiteness of the com¬ 
pound. The results of the analyses may be classed under 

two heads. 
In one series of determinations the bromide of anti¬ 

mony, whcse weight had been accurately determined, 
having been dissolved in pure water in a stoppered flask, 
a little less than the calculated amount of silver required 
to precipitate the bromide was carefully weighed out and 
dissolved in a measured amount of weak nitric acid, al¬ 
lowing, as before described, a slight excess. This solution 
properly diluted was then gradually added to the solution 
of bromide of cadmium under constant agitation, in order 
to avoid the aggregation of the bromide of silver in lumps. 
The agitation was frequently renewed until the precipitate 
settled, and then a standard solution of silver (1 grm. to 
the litre) was cautiously added until the precipitation was 
complete, and the last drops did not produce the faintest 
opalescence after standing. The precipitate was now 
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washed by decantation five times successively, using each 
time a volume of cold distilled water equal to the volume 
of the original solution, and pouring off the water into a 
porcelain crucible, from which it was drawn by the reverse 
filter. Finally, the precipitate was washed into the cru¬ 
cible, and, after drying at from I20c to 130°, weighed with 
the small filter. 

In a second series the determinations were conducted 
in the same way as in the first, excepting that the chief 
attention was diredted to determining the exadt point of 
complete precipitation. In several cases, indicated by an 
asterisk, both the amount of silver required and the 
amount of argentic bromide formed were determined in 
the same experiment; but this was not always practicable. 

First Series. 

Weight of Weight of Value of Cd 
Bromide of Bromide of when Ag=io8 
Cadmium. Silver found. and Br=8o. 

I. 1-5592 grms . 2-1529 grms. 112-32 

2.* 37456 >> 5'1724 .. 112-28 

3- 2-4267 n 3-3511 „ 112-28 

4-* 3-6645 >> 5-0590 », 112-36 

5-* 37679 n 5-2016 „ 112-36 

6. 2 7938 jj 3-8583 »» 112-27 

7’* 1-9225 >> 2-6552 „ 112 26 
8. 3’4473 n 4-7593 .» 112-34 

Mean value .. .. 

Second Series. 

Weight of Weight of Value of Cd 
Bromide of Silver when Ag=io8 
Cadmium. required. and Br=8o. 

1.* 3 7456 grms. 2-9715 grms. 112-27 

2. 5-0270 >> 3-9874 ». 112-30 

3-* 3-6645 » 2-9073 ,, XI2-26 

4-* 37679 >> 2-9888 „ 112-30 

5-* 1-9225 n 1-5248 „ II2'33 
6. 2-9101 >> 23079 »• 112-35 

7- 3 6510 3 J 2-8951 „ 112-39 

8. 3-9782 ff 3-I55I »» 112-35 

Mean value .. 

As can easily be calculated according to the mean of 
the first series of deterrrv'nations, i-oooo grm. of bromide 
of cadmium gives x-38o8 grms. of argentic bromide, and 
according to the mean of the second series i-oooo grm. of 
bromide of cadmium requires for complete precipitation 
07932 grm. of silver. Hence, as a mean of these expe¬ 
riments, 07932 grm. of silver yields 1-3808 grms. of ar¬ 
gentic bromide, and therefore corresponds to o-5876 grm. 
of bromine. Moreover, since— 

07932 : 0-5876 = 108-000 : 80-006, 

it follows, with a very high degree of probability, that— 

Ag : Br : Cd = io8-oo : 8o-oo : 112-31, 

within one ten-thousandth of the value of either quantity. 
It must of course be regarded as absolutely proved that, 
in the material analysed, the proportion of bromine to the 
remainder of the mass, assumed to be pure cadmium, is 
as 2 x 8o-oo to 112-31, but it is always conceivable that the 
material used contained some unknown impurity. In the 
present case, however, such an assumption is highly im¬ 
probable ; first, because such extreme care was taken in 
the preparation ; secondly, because the products of the 
different sublimations were so constant in composition ; 
and, thirdly, because the presence of any of the metals 
usually associated with cadmium would tend to lower and 
not to raise the apparent atomic weight. If any impurity 
is present it would seem as if it must be some unknown 
element; and only on such a bare chance as this can the 
evidence be invalidated which the results of this investi¬ 
gation furnish against the hypothesis of Prout.—Proceed¬ 
ings of the American Academy of Arts and Sciences. 
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PROCEEDINGS OF SOCIETIES 

PHYSICAL SOCIETY. 

Saturday, November 26th, 1881. 

Prof. W. G. Adams in the Chair. 

Mr. C. Vernon Boys read a paper on “Integrating 
Apparatus.” After referring to his original “ cart ” 
machine for integrating, described at a former meeting of 
the Society, he showed how he had been led to construct 
the new machine exhibited, in which a cylinder is caused 
to reciprocate longitudinally in contadt with a disk, and 
give the integral by its rotation. Integrators were of 
three kinds— (1) radius machines; (2) cosine machines; 
(3) tangent machines. Sliding fridtion and inertia render 
the first two kinds unsuitable where there are delicate 
forces or rapid variation in the barometer to be integrated. 
Tangent machines depend on pure rolling, and the inertia 
and fridtion is inappreciable. They are therefore more 
pradtical than the other sort. It is to this class that Mr. 
Boys’s machines belong. The author then described a 
theoretical tangent integrator depending on the mutual 
rolling of two smoke rings, and showed how the steering 
of a bicycle or wheelbarrow could be applied to integrate 
diredtly with a cylinder either the quotient or produdt of 
two fundtions. If the tangent wheel is turned through a 
right angle at starting, the machine will integrate a reci¬ 
procals or it can be made to integrate fundtions by an in¬ 
verse process. If instead of a cylinder some other surface 
of evolution is employed as an integrating surface, then 
special integrations can be effedted. He showed a polar 
planimeter in which the integrating surface is a sphere. 
A special use of these integrators is for finding the total 
work done by a fluid pressure reciprocating engine. The 
difference of pressure on the two sides of the piston deter¬ 
mines the tangent of the inclination of the tangent wheel 
which runs on the integrating cylinder, while the motion 
of the latter is made to keep time with that of the piston. 
In this case the number of revolutions of the cylinder 
measures the total amount of work done by the engine. 
The disk cylinder integrator may also be applied to find 
the total amount of work transmitted by shafting or belting 
from one part of a fadtory to another. An eledtric current 
meter may be made by giving inclination to the disk, 
which is for this purpose made exceedingly small and 
delicate, by means of a heavy magnetic needle defledted 
by the current. This, like Edison’s, is a diredtion meter; 
but a meter in which no regard is paid to the diredtion of 
the current can be made by help of an iron armature of 
such a shape that the force with which it is attracted to 
fill the space between the poles of an eledtro-magnet is in¬ 
versely as its displacement. Then by resisting this motion 
by a spring or pendulum the movement is proportional to 
the current, and a tangent wheel adtuated by this move¬ 
ment causes the reciprocating cylinder on which it runs to 
integrate the current strength. Mr. Boys exhibited two 
such eledtric energy meters, that is, machines which inte¬ 
grate the produdt of the current strength by the difference 
of potential between two points with respedt to time. In 
these the main current is made to pass through a pair of 
concentric solenoids, and in the annular space between 
these is hung a solenoid, the upper half of which is wound 
in the opposite diredtion to the lower half. By the use of 
what Mr. Boys calls “ indudtion traps ” of iron, the mag¬ 
netic force is confined to a small portion of the suspended 
solenoid, and by this means the force is independent of 
the position. The solenoid is hung to one end of a beam, 
and its motion is resisted by a pendulum weight, by which 
the energy meters may be regulated like clocks to give 
standard measure. The beam carries the tangent wheels, 
and the rotation of the cylinder gives the energy expanded 
in foot-pounds or other measures. The use of an equal 
number of turns in opposite diredtions on the movable 
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solenoid causes the instrument to be uninfluenced by ex¬ 
ternal magnetic forces. Mr. Boys showed on the screen an 
image of an eledtric arc, and by its side was a spot of light, 
whose position indicated the energy, and showed every 
flicker of the light and fluctuation of current in the arc. 
He showed on the screen that if the poles are brought too 
near the energy expended is less, though the current is 
stronger, and that if the poles are too far apart, though 
the electromotive force is greater the energy is less; so 
that the apparatus may be made to find the distance at 
which the greatest energy, and so the greatest heat and 
light, may be produced. 

At the conclusion of the paper, Prof. W. G. Adams and 
Prof. G. C. Foster could not refrain from expressing their 
high admiration of the ingenious and able manner in which 
Mr. Boys had developed the subject. 

AMERICAN CHEMICAL SOCIETY* 

November 4,1881. 

Dr. Albert R. Leeds in the Chair. 

The minutes of previous meeting were read and approved, 
after which the following gentlemen were elected as active 
Members|:—-Dr. C. W. Volney, Prof. R. A. Witthaus, C. E. 
Munsell, Nelson H. Darton, W. W. Share, and T. D. 
O’Connor. 

As there were no new members to nominate, the next 
in order was the report from the Nominating Committee. 
This had to be deferred, however (as Dr. Endemann, the 
Chairman of said Committee, was absent), till Dr. Geyer 
and Mr. Casamajor had made out a list of candidates. 

The Recording Secretary then announced the resigna¬ 
tion of Prof. W. W. Wiley, which was duly accepted. 
After which the Recording Secretary read the death of 
Mr. Chas. Schmick, who died of pneumonia in March, 
1881. It was then moved that Mr. Schmic'k’s death be 
entered on the minutes. Carried unanimously. 

The first paper of the evening, “ On some New Salts of 
Alpha-thymol-sulpho-acid, and some New Facts concerning 
the same," by James H. Stebbins, jun., S.B., was then 
read. Mr. Stebbins in the course of his leCture described 
the calcium, ammonium, and soda salts of alpha-thymol- 
sulpho-acid, and likewise the free sulpho-acid, which was 
obtained by decomposing the lead salt with sulphuretted 
hydrogen. The calcium salt shows a beautiful effeCt of 
circular polarised light. 

After some questions by Mr. Elliott, the second paper 
of the evening, “ On the Combination of Diazo compounds 
with Alpha-thymol-sulpho-acidby James H. Stebbins, 

jun., S.B., then followed. The following compounds 
were described :— Azo-benzol-alpha-thymol-sulpho-acid, 

C6H5 - N = N - C6H(CH3}(C3H7)(HS03)0H, 

produced by the adtion of diazo-benzol chloride on an 
alkaline solution of alpha-thymol-sulpho-acid. Para-azo- 
toluol-alpha-thymol-sulpho-acid,— 

C6H4(CH3)’- N = N - oC6H(CH3) (C3H7)(H S03) OH, 

produced by the adtion of para-diazo-toluol-chloride upon 
an alkaline solution thymol-sulpho-acid. Azoxylol-alpha- 
thymol-sulpho-acid,— 

C6H3(CH3)2 - N = N - «C6H (CH3)(C3H7)(HS03)0H, 

produced by the adtion of diazo-xylol chloride upon an 
alkaline solution of alpha-thymol-sulpho-acid. 

After some questions by Messrs. Elliot and Friedburg, 
the third paper, “ On the Constitution of the Explosive 
Derivatives of Glycerin,” by Dr. Volney, was then read. 
Some questions by Dr. Friedburg and others then 
followed. 

The report of the Nominating Committee was now 

* Communicated by James H. Stebbins, jun., Recording Secretary. 
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ready, and the following gentlemen were duly nominated 
for the coming eledtions :—For Corresponding Secretary — 
Mr. P. Casamajor. For Treasurer—M. Alsberg. Re¬ 
cording Secretary—James H. Stebbins, jun. Librarian— 
Dr. E. Waller. For Curators—Messrs. Rossi, Fesquet, 
and Rupp. For Committee on Nominations—Arthur II. 
Elliott, J. F. Battershall, O. H. Krause, Mr. Herreshoff, 
and T. O’C. Sloane. Committee on Papers and Publica¬ 
tions—Arno Behr, A. R. Ledoux, H. Endemann. As 
Diredtors—P. Casamajor, James H. Stebbins, jun., H. 
Morton, C. F. Chandler, M. Alsberg, E. R. Squibb, W. H. 
Nichols, W. M. Habirshaw, Elwyn Waller, H. Endemann, 
August Eimer, Geo. Prochazka. 

The meeting then adjourned. 

NOTICES OF BOOKS. 

Elementary Treatise on Physics, Experimental and Applied, 
for the Use of Colleges and Schools. Translated and 
edited from Ganot’s “ Elements de Physique,” by E. 
Atkinson, Pb.D., F.C.S., Professor of Experimental 
Science, Staff College, Sandhurst. Tenth editition, re¬ 
vised and enlarged. London : Longmans and Co. 

When a book like this has already reached its tenth 
edition it may well claim to be beyond the scope of 
criticism, as having won the approval of such competent 
judges as the professors of experimental science in our 
leading colleges. Nor can our readers expedt much to be 
said by way of description of a work so well known. The 
various branches of physics are here arranged in the fol¬ 
lowing order :—The phenomena depending upon gravita¬ 
tion,— includeiLby some methodologists under the name 
“ barology,” and by others as dynamics, but here not in¬ 
cluded under any general head,—acoustics, heat, light, 
magnetism, and eledtricity. This classification agrees 
with that of Comte, save that the latter intercalates 
acoustics between thermics and cptics—an arrangement 
not in harmony with his law of decreasing generality. 

The present edition contains a considerable amount of 
additional matter descriptive of recent discoveries, and 
may be pronounced fairly on a level with the present state 
of science. A few points may be noticed in which the 
editor has adhered too closely to the French original. 
Thus we regret to see the term “ Daltonism ” retained as 
a name for colour blindness. It is offensive, inexpressive, 
and utterly needless. In speaking of hydrometers, that 
of Beaumd is described in place of the diredt specific 
gravity instrument, or of Twaddle, both of which are not 
merely much more generally used in England, but are 
admitted to be more rational by foreign technologists, 
such as the late Prof. Bolley. 

It might also have been well, in speaking of the ladto- 
meter, to have shown that the reason of its worthlessness 
lies not so much in the varying density of milk in its 
natural state, as that the abstraction of the cream raises 
the specific gravity, which can then be restored to its 
original standard by admixture with water. 

The experimental results of MM. Cailletet and Pidtet 
are duly noticed, and though “ permanent gases ” are 
mentioned in the index, a reference to the text shows that 
no such class of bodies exists. 

The account of recent improvements in the eledtric 
light is perhaps as complete as the quantity of space at 
the editor’s disposal would allow. The Jablochkoff 
“ candle ” and the Werdermann and the Regnier lamps 
are described, though we have no mention of the Swan, 
the Siemens, or the Brush systems. 

The work is admirably illustrated with 844 woodcuts 
and 4 coloured plates ; the table of contents and the index 
are accurate and copious, and we have not observed any 
typographical errors. The present edition well deserves 
an increase of the approval which has been awarded to its 
predecessors. 
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An Elementary Treatise on Electricity. By James Clerk 
Maxwell, F.R.S. Edited by W. Garnett, M.A. 
Oxford : Clarendon Press. London : H. Frowde. 

We have here a posthumous work by one who was not 
merely an eminent and successful physicist, but a profound 
and philosophic thinker, careful to draw no unwarranted 
conclusions from phenomena, and soundly critical in 
methods either for ascertaining new truths or for displaying 
those already established in their organic connedion. It 
appears from the editor’s preface that eight of the thirteen 
chapters of the present work were found in a complete 
condition. Chapters IX. and X. were nearly perfect, 
though some references, tables, and a small part of the 
text were still wanting. The remaining three chapters 
have been completed by the introduction of matter from 
Professor Maxwell’s earlier and larger work, “ Electricity 
and Magnetism,” the continuity of the whole being pre¬ 
served as well as possible. The fragmentary portion of 
the author’s preface which has been discovered is impor¬ 
tant as showing the point of view of the present volume. 
He tells us that its aim is different from that of his larger 
treatise on electricity and magnetism. In that treatise 
the reader is assumed to be familiar with the resources of 
the higher mathematics, and the course of study laid down 
is calculated to give him the power of dealing mathema¬ 
tically with the various phenomena of the science. In 
the work before us such methods are not employed ; the 
author has sought to present concisely and compadly 
such phenomena as appear to throw light on the theory of 
electricity, using them successively for the development of 
clear ideas in the reader’s mind. There is a further differ¬ 
ence between the two works. In the earlier the author 
has employed certain methods, not as being in themselves 
the best, but as necessary for the student if he is to follow 
the investigations of those physicists who have founded 
the mathematical theory of eledricity. Professor Maxwell 
subsequently became more convinced of the superiority of 
the class of methods used by Faraday, and has therefore 
used them from the outset. 

T"he first chapter opens with experiments showing elec¬ 
trification by fridion, the eledrification of a condudor, 
positive and negative eledrification, the nature and use of 
Volta’s eledrophorus and of the gold-leaf eledroscope. 
By means of these experiments the author is able to explain 
eledromotive force, which is defined as whatever produces 
or tends to produce a transfer of eledrification; the 
meaning of the term potential, which he defines thus :— 
Eledromotive force from any point along a path drawn in 
air to a certain point chosen as a point of reference is 
called the potential at that point. We find here a useful 
caution against a common and misleading expression :— 
“ We may introduce once for all the common phrase The 
Electric bluid for the purpose of warning our readers 
against it. It is one of those phrases which, having been 
at one time used to denote an observed fad, was immedi¬ 
ately taken up by the public to connote a whole system of 
imaginary knowledge. As long as we do not know 
whether positive or negative eledricity, or both, should be 
called a substance or the absence of a substance, and as 
long as we do not know whether the velocity of an eledric 
current is to be measured by hundreds of thousands of 
miles in a second or by an hundredth of an inch in an 
hour, or even whether the current flows from positive to 
negative, or in the reverse diredion, we must avoid 
speaking of the eledric fluid.” We find here also an ex¬ 
planation of equipotential surfaces, and a further illustra¬ 
tion of the idea, of eledric potential by comparison with 
pressure in the theory of fluids and with temperature in 
the theory of heat. 

In the second chapter we find further experiment on an 
eledrified body within a closed vessel; on the comparison 
of the charges or total eledrification of two eledrified 
balls, proving the eledrification of the inside of a closed 
vessel equal and opposite to that of the enclosed body, 
and showing how to discharge a body completely and to 
charge with any given multiple of a particular charge. In 
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this manner the author displays eledric charge as a quan¬ 
tity capable of being measured, and demonstrates five of 
the principal laws of eledric phenomena. 

The third chapter is composed of dedudions from these 
fads, treating on eledric work and energy. Those readers 
who have not some acquaintance with elementary mathe¬ 
matics may, according to the author’s recommendation, 
omit this chapter in their first perusual of the work. 

The fourth chapter is devoted to the eledric field and 
the methods for its eledrification. In the following 
chapters the author treats successively of Faraday’s law 
of lines of indudion, of particular cases of eledrification, 
of eledrical images, capacity, the eledric current in metals, 
eledrolysis, and dieledrics, the phenomena of an eledric 
current which flows through heterogeneous media, the 
maintenance of an eledric current, the measurement of 
eledric resistance, and on the eledric resistance of sub¬ 
stance. 

For the student who wishes to obtain a really sound 
knowledge of eledricity we say emphatically, this is the 
book. We may add that even the accomplished physicist, 
who is already acquainted with every fad here described, 
and with every law laid down, cannot fail to find here an 
intelledual treat of no mean order. It is a pleasure to see 
how clearly the phenomena are described and arranged, and 
how happily they are made to establish the generalisations 
of the science. 

Manchester Mechanics' Institution. Syllabus of Classes, 
1881-82. Manchester: A. Ireland and Co. 

The Manchester Mechanics’ Institution is, we believe, 
one of the most efficient and successful establishments of 
its class. It has more distindly than many kept in view 
the original objed expressed in the first paragraph of this 
pamphlet, viz., “ To instrud the people in the principles 
of the Arts they pradise, and in other branches of sound 
and useful science and learning,” and now offers very 
great facilities to students. Turning naturally to the 
Science Department, we find that there are special 
classes for sound, light, and heat, for eledricity and mag¬ 
netism, in both which the text-book for the more advanced 
grade is Deschanel’s “ Natural Philosophy for inorganic 
and organic chemistry; for geology, mineralogy, and 
metallurgy. There are also technical classes for the 
subjeds of telegraphy and telephony, photography, and a 
school of dyeing conduded by Mr. C. O’Neill, whose in- 
trodudory ledure we notice elsewhere. 

Introductory Lecture to a Course of Technical Instruction in 
Dyeing, Calico-printing, and Bleaching. By C. O’Neill, 
F.C.S. Manchester : John Heywood. 

It appears that in connedion with the Manchester 
Mechanics’ Institution a laboratory for instrudion in the 
tindorial arts has been opened. In the introdudory 
ledure before us, which appears to have been delivered a 
year ago, Mr. O’Neill does not take a very sanguine view 
of the benefits to be derived from technological instrudion, 
or even the need of it, in this country. The dyers, &c., of 
Manchester it seems are less thoroughly convinced than 
their neighbours in Leeds and Bradford that we have any 
room for improvement. We read here—“ When a manu- 
fadurer is shown something in dyed work or in prints 
superior to his own produdions, he will most usually say 
that he could do that if it suited him to do it, but he prefers 
to stick to what he is doing and leave to others the fancier 
styles. This reminds us of the assertion of a certain poet 
of low degree that he could write as well as Shakespeare if 
he had a mind. Does it not seem as if our sticking to 
inferior work—to the “ cheap and nasty ” styles—was not 
quite a matter of choice on our part? Was it not 
declared by independent judges, e.g., that at the last Paris 
Exhibition certain alizarin-red grounds produced in Russia 
were superior in brightness to anything of English origin ? 

Manchester Mechanics' Institution. { 
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Again—“ I never heard from manufacturers the complaint 
that they suffered from an inferiority of technical know¬ 
ledge either in themselves or in their employees.” Nowit 
is well known that a man in any business or art is gene¬ 
rally the very last to perceive his own shortcomings. 
These are generally detected by others. But admitting 
for argument’s sake that the Polytechnic Schools of Ger¬ 
many, Switzerland, &c., have not succeeded in raising the 
manufacturers and foremen of those countries to a position 
superior to our own, is that any reason that we should 
rest on our oars and leave improvement to accident or to 
the desultory action of individuals ? But we certainly 
should have thought that by this time the progress made 
on the Continent would have startled the most self- 
complacent disciple of rule-of-thumb from his dreams, and 
silenced his sneers against “ theorists.” It seems we were 
mistaken, and we own 'it with sorrow. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ol temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdcmadaircs des Seances, de VAcademie 
des Sciences. No. 18, October 31, 1881. 

This issue contains no chemical or physical matter. 

No. ig, November 7, 1881. 

Limits of Electrolysis.—M. Berthelot.—It is known 
that the researches of Joule and Favre have established 
relations between the eleCtro-motor forces and the com¬ 
bining-heats of the metals, but the application of these 
laws to the electrolysis of salts is often very obscure, 
especially when secondary actions are produced and it is 
required to know the exaCt sum of all the energies which 
concur in the electrolytic phenomenon. Physicists admit 
at present that the electrolysis of potassium sulphate takes 
place in the same manner as that of copper sulphate. The 
metal goes to the negative pole, and the sulphuric acid to 
the positive. If the metal does not decompose water, it 
is precipitated on the electrode ; otherwise it is replaced 
by hydrogen, as happens with potassium sulphate. The 
eleCtro-motor force necessary to produce the electrolysis 
may be calculated in three different manners, which the 
author gives in detail, and the last of which agrees with 
his experimental results. 

Combustions effected by Nitrogen Binoxide.—M. 
Berthelot.—An important thermo-chemical paper, not 
suitable for abridment. 

Synthetic Experiments on the Artificial Reproduc¬ 
tion of Meteorites.—F. Fouque and Michel Levy.—By 
means of igneous fusion the authors have succeeded in 
reproducing two types of crystalline associations, which, 
in their mineralogical composition and the principal 
features of their structure, are analogous if not identical 
with certain oligosideric meteorites. The only notable 
difference results from the habitual brecchoid state of the 
meteorites, which contrasts with state of quiet solidifica¬ 
tion of the artificial compounds. 

Silica and Lithium Silicates.—P. Hautefeuille and J. 
Margottet.—The authors have obtained three crystalline 
lithium silicates—Si022Li0, Si02LiO, and 5SiOzLiO. 
The two former are aCted on by acids, whilst the third 
resists the aCtion of concentrated acids ; they are almost 
as infusible as the magnesium silicates. At high tempe¬ 
ratures they become very fluid and absorb much heat, which 
they evolve again at the moment of their solidification. 
Melted lithium chloride has enabled the authors to esta¬ 
blish that silica may take the form of quartz in presence j 
of a melted chloride. I 
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The Yield and the Limit of the Operation of the 

Transfer of Power by means of Electricity.—M. 
Maurice Levy.-—Two purely mathematical papers, not 
capable of abstraction. 

Possibility of Electric Equilibrium.—Lucien Ldvy 

Experimental Method for the Determination of the 
Ohm.—G. Lippmann.—This memoir requires the accom¬ 
panying illustration. 

The Action of Cold on the Voltaic Arc.—D. Tom- 
masi.—When the voltaic arc plays between two metallic 
rheophores, of copper for instance, each formed of a 
U-tube traversed by a rapid current of cold water, and 
placed horizontally opposite each other, the following faCts 
are observed:—The luminous power of the arc is con¬ 
siderably weakened; it is reduced to a mere luminous 
point even when a current of 50 to 75 Bunsen elements of 
the large pattern is employed. The arc is very unstable 
and the least breath is sufficient to distinguish it. If a 
leaf of paper is placed above the arc at the distance of 
o'oo4 to o’oo5 metre a black point is produced in a few 
moments, which spreads and becomes a perforation, but 
the paper does not ignite. The arc consists of aluminous 
globule, moving between the two rheophores up and down 
and back again. The form of this globule, as well as its 
extreme mobility, cause it to resemble a drop of water in 
the spheroidal state. If we approach to the voltaic arc 
the south pole of a magnet the arc is attracted to such a 
degree that it leaves the rheophores and is extinguished. 
The same fadts are observed in an inverse form on pre¬ 
senting the north pole of a magnet to the arc. The quan¬ 
tity of ozone seems greater than when the arc is not re¬ 
frigerated. It is to be noted that notwithstanding the 
refrigeration of the rheophores the flame of the arc is 
slightly green, proving that a portion of the copper is 
burning. It becomes a question whether the arc would be 
produced on taking as rheophores two tubes of platinum 
in which is caused to circulate, e.g., alcohol cooled to 

-30°. 
An Eledfric Method of Determining by means of a 

Needle the Position and the Depth of a Projectile 
or other Metallic Substance in the Human Body.— 
A. Graham Bell.—The substance of this communication 
is already well known. 

Cuproso-cupric Sulphite.—A. Etard.—This double 
sulphite is obtained by passing a rapid current of sul¬ 
phurous acid into a solution of cupric acetate saturated in 
the cold and kept at 65°. The passage of the gas is 
stopped when the liquid which was at first turbid becomes 
clear, and the salt in question is deposited as a crystallo- 
granular precipitate. 

Hydrated Chromium Bromide.—M. Varenne.—The 
author obtains this compound, Cr2Br3-f 16HO, by sub¬ 
mitting a hot and concentrated solution of potassium or 
ammonium trichromate to the adtion of dilute hydro- 
bromic acid. The liquid, if left to stand at a temperature 
near 0°, deposits the new compound in fine violet crystals. 

The Action of Hydracids upon the Alkaline Chro¬ 
mates.—L. Varenne.—An examination of the especial 
adtion of hydrofluoric acid upon the alkaline trichromates. 

Reply to M. Debray’s Observations on the Disso¬ 
ciation of Ammonium Hydrosulphate.—MM. Engel 
and Moitessier.—A question of priority. 

Artificial Peridote produced in Presence of Watery 
Vapour at the Ordinary Pressure.—St. Meunier.— 
The author’s method consists in exposing the metal to be 
silicated to the simultaneous adtion of a red heat, of 
steam, and of silicium chloride. 

Modifications in the Composition of Green Forage 
Preserved in “ Silos.”—G. Lechartier.—-There is a 
slight decrease in the percentage of nitrogenous matter, 
whilst an increa.se in ammonia shows an incipient decom¬ 
position of the albumenoids. There is a more considerable 
loss of glucosides and an increase of fatty matter. 

Chemical Notices from Foreign Sources. 



274 
Vapour Tensions of Ammonium Carbamate.—M. i 

Isambert.—The law announced by MM. Engel and 
Moitessier (Gomptes Rendus, xciii., p. 395) does not agree 
with the experimental results of the author. 

Action of Hydriodic Acid upon Propylene Chloro- 
iodide and Isopropyl-chloride.—R. D. Silva.—The 
results of the reaction is isopropyl-iodide. 

Justus Liebig's Annalen dev Chemie, 
Band 209, Heft 1. 

Addition-Products of Atropic Acid.—G. Merling.— 
The author has obtained a (3 and an a hydrochloratropic 
acid. The former of these is obtained by the combination 
of atropic acid with hydrochloric acid, either at ioo° or in 
the cold. It melts at 87° to 88°, and is decomposed at 
170°. On boiling with an alkaline carbonate or with 
water it yields chiefly tropic acid along with small quan¬ 
tities of styrol and atropic acid. The a acid is formed 
by the adion of hydrochloric acid upon atroladic acid. 
It melts at 73° to 740, decomposes at iio°, and yields no 
styrol when boiled with an alkaline carbonate. He has 
also obtained and described a (3 and an a hydrobrom- 
atropic acid and a (3 amido-hydratropic acid. 

Diabetic Aceton-urea.—Dr. A. Beichmiiller.—In a 
fatal case of diabetes, 40 litres of urine, giving a red re¬ 
action with ferric chloride, yielded 22^5 grms. of aceton, 
but no alcohol. Hence the red reaction is due not to 
acetester, but to free acetic acid. 

Urine which is Coloured Red by Ferric Chloride.— 
B. Tollens.—The author has examined specimens of 
diabetic urine from the above described case, and comes 
to a similar conclusion. 

Conchinamine.—A. C. Oudemans, jr.—The author 
describes the preparation of conchinamine and quinamine 
from the quinetumof Darjeeling ; the properties and com¬ 
position of conchinamine, its reactions, and specific rota¬ 
tory power in solution in presence of different acids. 

Conchinamine.—O. Hesse.—The author describes the 
properties of conchinamine, CI9H24N202; its salts and 
optical behaviour. 

Action of Zinc-methyl upon Chlorine Substitutes 
of Acetyl-chloride.—J. Bogomolez.—Not susceptible of 
useful abstraction. 

Communications from the Laboratory of the Uni¬ 
versity of Zurich.—This article consists of researches on 
benzol-quinon and certain of its derivatives by E. Sarow. 
The author examines the aCtion of quinon on concentrated 
hydriodic, hydrobromic, and hydrochloric acids. He con¬ 
cludes that quinon and concentrated hydrochloric acid 
form, in the first place, quinhydron, which finally passes 
into mono-chlor-hydroquinon. With hydrobromic acid 
there is produced, first, quinhydron, then mono brom- 
bydroquinon along with dibrom-hydroquinon. Hydriodic 
acid converts quinon into hydroquinon. The bromised 
hydroquinons are easily formed by the readion of different 
quantities of bromine upon hydroquinon. If the solutions 
of the bromised hydroquinons are treated with dehydro¬ 
genising agents, there are formed the corresponding 
bromised quinons. Upon concentrated hydrobromic acid 
the bromised quinons ad as oxidising agents. 

Ethers of Naphthalin.—C. Graebe.—This treatise 
consists of three papers, on a and /3 dinaphthylen-oxide, 
by W. Knecht and J. Unzeitig; on a and /3 naphthylen- 
phenylen-oxide, by J. von Arx ; and on naphthyl-ether, by 
C. Graebe. 

Naphthyl-phenyl-amin.—Jacob Streiff.—An examina¬ 
tion of a and (3 naphthyl-phenyl-amin, and their com¬ 
pounds. 

Band 209, Heft 2 and 3. 

Communications from the University Laboratory at 
Graz.—These include a memoir by F. Pfeifer on the 
eledtrolysis of solutions of antimony chloride and on ex- 
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plosive antimony; a paper by K. Garzarolli-Thurnlackh, 
on the supposed chlorine trioxide; and an account of 
certain salts of chlorous acid, by K. Garzarolli-Thurnlackh 
and K. Freiherr von Hayn. 

Communications from the Chemical Institute of 
the Royal School of Forestry of Aschaffenburg.— 
These communications refer to syntheses effedted by means 
of malonic ester, and include papers by M. Conrad and 
C. A. Bischcff on nitroso-malonic ester and its derivatives; 
a memoir by the same authors on mono-chloro-malonic 
ester and tartronic acid; a paper by M. Guthzeit on ethyl- 
and isobutyl-chloro-malonic ester, ethyl- and isobutyl- 
tartronic acid, ethyl- and isobutyl-hydroxy-acetic acid ; 
and an account of benzyl-chloro-malonic ester, benzyl- 
tartronic acid, and phenyl-ladic acid. 

Galleine and Cceruleine.—Dr. K. Buchka.— In this 
very elaborate memoir the author treats, first, of galleine; 
secbndly, of coeruleine; thirdly, of the derivatives of 
galleine springing from triphenyl-methan, such as tetra- 
acetyl-galleine, tetra-benzoyl-galleine, dibrom-galleine, 
tetra-acetyl-dibrom-galleine, hydro-galleine, galline, tetra- 
acetyl-galline, gallol, penta-acetyl-gallol, anhydro-pyro- 
gallol-keton, tetra-acetyl-anhydro-pyro-gallol-keton. In 
the fourth chapter he considers the derivatives of galleine 
which are traced to phenyl-anthracen, such as cceruleine, 
triacetyl-cceruleine, cceruline, tetra-acetyl-cceruline, and 
finally the conversion of coeruleine into phenyl-anthracen. 

The Halogens.—Dr. II. Ziiblin.—A re-examination of 
the theory that the halogens are oxides of unknown 
radicles. Notwithstanding all attempts made in the most 
varied manners and under the most favourable conditions 
no fads were observed which could in any way support 
the assumption of the presence of oxygen in the halogens. 

Isoheptylic Acid from /3-Hexyl-iodide.—Otto Hecht. 
—This paper does not admit of useful abstradion. 

Anhydro-Compounds.—H. Hiibner.—In the several 
sedions of this voluminous memoir we find an account of 
diphenyl, its derivatives, and its anhydro-base; of the 
paramido-diphenyl-compounds ; the amidation of mono- 
nitro-benz-paramido-diphenyl ; the iso-amido-diphenyl- 
compounds ; the acetanhydro-compounds ; trichloracetic 
acid and an ortho-diamide; and theanhydro-basesformed 
with bibasic acids. 

Journal fur Praktische Chemie. 
Nos. 14 and 15, 1881. 

Adion of Chloride of Lime upon the Alcohols.— 
Dr. A. Goldberg.—In this memoir the author examines 
the adion of chloride of lime upon ethylic alcohol in 
equivalent proportions. In a former volume (ig, p. 393), 
the author describes the produdion of a greenish yellow 
oil, which on exposure to light or heat explodes, giving off 
chlorine, hypochlorous acid, and hydrochloric gas. He 
next describes the adion of lime upon mono-chlor-acetal, 
upon alcohol in other proportions, upon dilute alcohol, 
upon chemically pure methylic alcohol, and iso-amylic 
alcohol. 

Urethan.—W. Schmid.—By the adion of chlorine upon 
urethan or ethyliden-urethan, the author obtains dichlor- 
and mono-chlor-ethyliden-urethan, almost in theoretical 
proportions. 

Adion of Sulphuric Acid upon Citric Acid and 
Resorcin. — Max Wittenberg.— By this readion the 
author obtains a crystalline produd, which he names 
resocyanin, C^H^Oc. It is almost insoluble in cold 
water, sparingly soluble in hot water and in ether, but 
readily soluble in alcohol. It is charaderised by a beau¬ 
tiful blue fluorescence. In capillary tubes it melts at 185°. 
Its solutions are not coloured by ferric chloride. 

Preparation of Sulphuryl Chloride : a Contribution 
to the Doctrine of Catalysis.—Hans Schulze.—An 
experimental inquiry into the fad that sulphurous acid 
united in a solution with camphor is capable of combining 
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with chlorine gas to form sulphuryl chloride. The 
author does not succeed in solving the problem. He 
feels inclined to seek the source of the almost unlimited 
activity of camphor and its consorts (the number of which 
will be doubtless considerably increased) not in purely 
chemical forces. It will more probably be found in 
mechanical causes, the nature of which can be merely 
conjectured. 

Methods of and Researches in Physical Chemistry. 
—Otto Petterson.—The first portion of an extensive 
memoir, dealing chiefly with the liberation of heat and 
the change of volume in solid bodies when melting or 
when near their melting-points. 

Anthology of Modern Chemical Utterances.—H. 
Kolbe.—The “ flowers ” are plucked from the writings of 
Wislicenus, Kekule, &c. 

Bulletin de la Societe d’Encouragement pour VIndustrie 
Nationale. 3e Serie. Tome viii., No. 92. 

Acftion of Solar Lightupon Glass.—Thomas Gaffield. 
—The translation of a paper read before the Chemical 
Section of the American Association for the Advance¬ 
ment of Science, Aug. 27, 1880. 

Tome .viii., No. 93. 

Report on the EleCtric Counter (Gasmeter) of M. 
Demoulin-Froment, Presented by M. Serbert on 
behalf of the Committee of Economical Arts.—This 
paper requires the accompanying illustrations. 

International Congress of Electricians.—Under this 
head are placed the speeches delivered by M. Dumas and 
by M. Mascart at the final session of the Congress. 

Electric Measures.—M. Dumas.—This paper has 
been already noticed. 

Modification of the Electric Lamp.—M. Jamin.— 
Taken from the Comptes Rendus, 

The Magnesia Industry.—T. Schlcesing.—Taken from 
the Comptes Rendus. 

Neutral Refined Oils.—A. Thiollier.—Oils for lubri¬ 
cating purposes should be neither oxidisable nor capable 
of oxidising other bodies. They should contain neither 
free fatty acids nor mucilage. An account is given of 
certain oils prepared by a M. Melizan, which are said to 
be free from both these constituents, but his process is 
not explained. 

'S' 
■ ■ . . -rv-\v — 

Annales de la Societe des Sciences Industrielles de Lyon> 
No. 1, 1881. 

These Annales still persist in avoiding the especial 
industries of Lyon. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 15, August 11, 1881. 

Derivatives of Saligenine.—K. Botsch.—A notice of 
the salicylic, ethylic, and methylic alcohols. 

Compounds of the Pyrrol Series.—Dr. Ciamician.— 
The homo-pyrrol of animal oil is probably a mixture of 
two acids, the a- and /3-carbo-pyrrolic. 

Sulph-ortho-phenolic Acid.—Dr. Herzog.—The ortho¬ 
acid, on fusion with potash, yields pyro-catechine and a 
diphenol. 

Ellagic Acid.—M. Cobenzyl.—The author obtains y- 
hexa-diphenol on treating an alkaline solution of ellagic 
acid with sodium amalgam. 

No. 16, August 18, 1881. 

Passivity of Iron.—E. Roman.—The passivity of iron 
plunged into nitric acid is due to the formation of a layer 
of magnetic oxide on its surface. 

Relation between the Magnetism of Bodies and 
their Atomic Weights.—L. Evrera.—The author has 
reached conclusions similar to those of Mr. Carnelley; he 
has experimented independently, and it is alleged at an 
earlier date. • 

No. 17, August 25, 1881. 

This number contains no chemical matter not taken 
from other journals. 

No. 18, September 1, 1881. 

The Eaure accumulator has been tried on a tramway- 
car of peculiar construdlion, but the exadl result has not 
been made known. 

Improvements in Magnets.—M. Trouve.—The sub¬ 
stance of this paper has been already extracted from the 
Comptes Rendus. 

Bleaching of Silk and Wool by Liquid Sulphurous 
Acid.— Raoul Pidtet.—In a paper read before the Faculty 
of Sciences at Geneva the author recommends sulphurous 
anhydride in place of the fumes of burning brimstone. 
Among the disadvantages of the latter he mentions the 
injury to the health of the workmen, and occasional damage 
to the cloth or yarns from volatilised particles of sulphur, 
which become attached to the fibre and occasion a burn, 
or at least a spot. 

The Cyclides and the Encyclides in the Three 
Kingdoms of Nature.— Dr. Charles Brame.—The 
author traces numerical relations which approximate to 
the multiple proportions of chemistry. 

No. 1, September 8, 1881. 

Analysis of the Light of the Comet b of 1881.—M. 
Fievez.—A great portion of the light of the comet is 
inherent in it, whilst another part is refledted. The strong 
polarisation of the nucleus indicates a decided state of 
condensation. The spedtrum of the comet differs little 
from that of others which have been examined. 

Effects of Lightning upon Trees Planted near a 
Telegtaph Wire.—C. Montigny.—The vicinity of a tele¬ 
graph wire exposes objedts not merely to the dangers of 
induction sparks, but to the diredt stroke of the lightning. 

The Electric Brake. — The writer describes an 
arrangement patented by A. Basin. 

MEETINGS FOR THE WEEK. 

Monday, Dec. 5th.—Medical, 8.30. 
- Society of Arts, 8. “Some of the Industrial 

Uses of the Calcium Compounds,” by Thos. 
Bolas, F.C.S. 

- London Institution, 5. 
-, , , Royal Institution, 5. General Monthly Meeting. 

Tuesday, 6th.—Institute of Civil Engineers, 8. 
- Pathological, 8.30. 

Wednesday,7th.—Society of Arts, 8. “The American System of 

Heating Towns by Steam,” by Capt. Douglas 
Galton, C.B., F.R.S. 

-- Geological, 8. 
- Pharmaceutical, 8. 
- Obstetrical, 8. 

Thursday, 8th.—Royal, 4.30. 
- Royal Society Club, 6.30. 

Friday, 9th.—Quekett Microscopical Club, 8. 
- Astronomical, 8. 

Saturday, 10th.—Physical, 3. 

gERNERS COLLEGE of CHEMISTRY. 

Instrudtion and preparation in CHEMISTRY and the FXpbpt 
MENTAL SCIENCES under the direction of Professor Fv" 
GARDNER, F.A.S., M.S.A. Vl 

The Class Rooms are open from n to 3 a.m. and from 7 to 10 n m 
j daily. v 

l Especial facilities or persons preparing for Government and other 
examinations. * 

Private Pupils will find every convenience. 
Analyses, Assays, and Praaical Investigations connected with 

Patents, &c.,conducted. 
Prospedtuses and full particulars on application to Prof Gaidner 

at Berners College, 44, Berners-street W. 
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IRISH HILL BAUXITE (Alum Clay). 
• 

The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufacturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 

Analysis by John Pattinson, Esq. 

Dried at 212° F. 

td Gertrude (extra qual.) 1st Quality. 2nd Quality. >0 

d Alumina. 59-00 53-83 52-00 g 
n* r? PprnYiVIp. of Tron ... ci*a>7 t*^ 7 1 

Silica . T o.__ 8-67 12*00 U Js 
Io 00 oy r <0 O O 

5-80 6-20 >!s 

0’23 0-83 I-I4 

22*30 29*27 24*00 % £ 
W X 

3 

ioo-oo 99*97 99*9I m 

£• 2,Titanic Acid. 
3 £2 Lime, Magnesia, Potash, Soda, and 
G" Sulphuric Acid. 
S o Combined Water. 
d 
w 
o 
CL 

Our MINES, DRYING KILNS, and GRINDING MILLS are situated very 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 
Richmond Buildings, 26, Chapel St., 

Liverpool. 

Established .1798. 

ROBERT DAGL1SH & CO., 
ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

Manuiadturers oi every description of Condensing, or High-pressure 
Blowing, Pumping, Rolling, Winding, and Patent Steam-engines, 
or'any required power,for Irrigating, Draining, Mining, Rolling Mills, 
ot*VV ater Works purposes, and Manufacturers of every description of 
Chemical, Colliery, Copper Ore, Gold Mining, Glass, and Rock-salt 
Machinery. .... . , 

Black-ash Revolving Furnaces of the Most Approved Type. 
Bessemer Steel-Rail Plant. 
Compressing-Engines for Collieries, Iron Works, and Weldon’s 

Patent Bleaching-Powder Process. 
Caustic, Chlorate, Decomposing, Nitre Nitro-Glycerine, Iodine 

Potash, Sulphur, Acid, and Oxalic Pans. 
Gas Producers Patent for Heating and other Purposes. 
Pyrites Burners for Irish,'Norwegian, and Spanish Ores of Im¬ 

proved Construction. 
Patent Rousing Machinery for Brewers. 
Retorts, Acid, Gas, Iodine, Nitric, Nitre Nitro-GIycerir.e and 

Vitriol Refining. 
Steam Superheaters improved for Oil Tar, and Resin Refining. 
Steam Sulphur Melter. 
Stills for Oil, Resin, and Tar. 
Wheels, Bevel Mitre, and Spur Moulded on the Shortest Notice 

by Patent Machinery. 
Makers of Madtear’s Patent Carbonating Furnace, Jones and 

Walsh’s Patent Sulphate of Soda Furnace, Parnell and Simpson’s 
Patent Causticiser, and Kynaston’s Patent Alum Plan 

Lists sent on Application. 

Photographs, Plans, and other information supplied 
on receipt of Order. 

8T HELEN'S ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 

IiYYInTG-A-STHIRIEJ 

These Pumps are especially adapted for MINES* 
QUARRIES, DYE WORKS, BREWERIES, &c. 

They are so simple in construction that repairs can be 
done by an ordinary mechanic. 

B I R K 8 & CO., “ 
CARBOLIC ACID MANUFACTURERS, TAR 

DISTILLERS, tic. 

CARBOLIC ACID. 
No. 1.—Crys. at 34*35’ C. 
No. 2.—Crys. at 28-2g° C. 

Liquid Carbolic, straw-coloured and water-white. 
Aurine, Carbolic Disinfedting Powder, xopo, 15^, and 

20°/o, All warranted unadulterated. 
Tar Products of all kinds. 

WORKS-CLAYTON, REAR. MANCHESTER. 
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ON THE 

CONSTANCY OF THIOSULPHATE SOLUTIONS- 

By SPENCER UMFREVILLE PICKERING, B.A„ Oxon,, 

Assistant Master at Highgate School, and Ledlurer in Chemistry 
at Bedford College. 

In the course of some work in which standard solutions of 
sodium thiosulphate were in constant use, it became 
desirable to ascertain the circumstances under which 
solutions of this salt remained most constant. In order 
to accomplish this a number of solutions, both of sodium 
and of potassium thiosulphate, were prepared and subje&ed 
to different condition-, their titres being determined from 
time to time by comparison with a standard solution of 
potassium bichromate, or with weighed quantities of that 
salt. 

The following method was usually adopted in the titra¬ 
tion of the solutions:—A given volume of the standard 
bichromate solution was treated with definite quantities 
of potassium iodide and hydrochloric acid. A certain 
volume of the thiosulphate solution sufficient to be very 
nearly equivalent to the liberated iodine was then added, 
and the small quantity of iodine which still remained free 
was determined by a standard solution of thiosulphate, 
the strength of which had been previously ascertained. 
The various corredtions for the acid added and for differ¬ 
ences of temperature were made in accordance with the 
results of a previous research (Journ. Client. Soc., 1880, 
128) ; the results given in the following tables being 
also reduced so as to be more easily comparable with each 
other: a difference of 0-012 c.c. in the tables corresponds 
to a differenced' about o-oi c.c.in the adlual observations. 

In some preliminary experiments an apparent increase 
in the strength of the thiosulphate solutions was noticed 
during the first few days, and, as this could only be ex¬ 
plained by a corresponding decrease in the strength of the 
bichromate solution, a few experiments were made in 
order to ascertain whether a neutral solution of this latter 
salt would oxidise any organic matter which might happen 
to be present in it. 

A standard solution of potassium bichromate was taken, 
and, after ascertaining that its strength was not altering 1 
at the time, a small quantity of dust was introduced and 
its strength again determined from time to time. The 
following results were obtained :— 

Strength of the solution at first .. 100-00 
n n n after 1 day .. I00‘02 
J) t> >» „ 2 days .. 99-89 
i> »» j» ti 3 11 •• 100-15 
n i» n 11 4 n • • 99-99 

Some dust was then introduced. 

Strength of the solution after 1 day 99-68 
9) >> „ 3 days .. 9979 
>» >» Jl 11 b 11 •• 9976 
»> n »> ii 52 11 •• 9976 
j» » » 11362 „ 99-28 

Again, a solution of bichromate, to which some grape- 
sugar had been added, was found to have lost 11-52 per 
cent of its oxidising power in the course of eight months, 
a brown deposit of chromium hydrate being formed at the 
same time. Light, although not essential to the adtion, 
was found to accelerate it. 

These experiments clearlyshow that any organic matter 
which might happen to be present in the water used for 
dissolving the bichromate would cause a diminution in 
the available strength of the solution. 
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TABLE II,—Sodium Thiosulphate Solutions. 

Time Solution J.—In White Bottle 
elapsed in Diffused Daylight, 

since raa- C.c. of Bichromate Strength of 
king the required for ioc.c. of theThio- 

Solutions. the Thiosulphate. sulphate. 

Solution K.—In Blue Bottle 
in Diffused Daylight, 

C.c. of Bichromate Strength of 
required for ioc.c. of the Thio- 
the Thiosulphate, sulphate. 

Solution L.—In Blue Bottle in 
Diffused Daylight. KOH added. 
C.c. of Bichromate Strength of 
required for 10 c.c. of the Thio- 
the Thiosulphate, sulphate. 

13-904' 13-904' 
n il I3"898 ■ 13-90 100-0 13 898 • 13-90 100-0 

14*00 
14-00 100-0 

i3"898. 13-898, 
14*00 

13-891 
13-89/ 

I3-99I 

1 day 
13-881 

i3-893 
■ 13-887 99-91 13-89 99-84 

13- 994 
14- 009 •I3-997 99-98 

13-883 

13-847 

14-009, 

2 days i3-878 99-84 ■ 13-865 99-75 
13- 984 
14- 008 

■ 13-996 99-97 

3 days 
13-8521 
13-864] •13-858 99-7 13-847 99-62 13- 975 

14- 011 • 13-993 99-95 

5 days 13-864 99-74 13-872 99-8 13-980 99-86 

6 days 

10 days I3-855] 
13-843] 

■ I3-849 99-63 
13-870 
13-846] 13-858 99-7 

43 days 

71 days 

86 days 
13-815 
I3-839 
13 830, 

■ 13-828 99-46 13 844 
13-844 

t3-844 99-6 

365 days 
13-552 

I3"552 J 
•I3-552 97-5 

13-647 
13 635 

13 641 9814 

421 days 

Solution H.—In Blue Bottle 
in Strong Daylight and Sunlight. 
C.c. ot Bichromate Strength of 
required for 10 c.c. of theThio- 
the Thiosulphate, sulphate. 

7-016 

7’004 
7-016 

7,OI2 IOO'O 

6-994' 
6- 994 
7- 010 

6-994. 

6-gy8 99-8 

6-942 
6-942 
6-930 

6*930, 
6-915' 
6-915 • 

6-903. 

6-936 

6-911 

98-92 

98-56 

6-486] 
6-474 [6-478 92*37 

6-474J 

TABLE III.—Potassium Thiosulphate Solutions. 

Solution F.—In Blue Bottle in Solution G.—In White Bottle in 
Time elapsed Diffused Daylight. Diffused Daylight. 

since making C.c. of Bichromate Strength C.c. of Bichromate Strength 

the Solutions. required for 10 c.c. of the of the required for 10 c.c. of the of the 
Thiosulphate. Thiosulphate. Thiosulphate. Thiosulphate. 
13-010 I3-OIO] 

nil 13-022 ■ 13-01 100-0 13-022 113-01 100-0 

13-998. 12-998 j 

5 days 
12-978 

12-290 
■ i2-g8g 99-8 S30- 99-85 

17 days 

12-981' 

12-981 

12-934. 

12 965 99-5 SS »>**«* 
99-64 

60 days 
12-906 

12-906 
12-906 99-2 12-899 99-15 

92 days 
12-902 

12-866J 
12-884 99-02 S33}»®« 99-03 

181 days 
12-822 

12-834 
12-828 98-6 98-52 

365 days 
12789 

12-753 
12-771 98-16 98-04 

458 days 

Solution I.—In Blue Bottle in 
Diffused Daylight. Bottle often opened. 

C.c. of Bichromate Strength 
required for 10 c.c. of the of the 

Thiosulphate. 
14-712] 
14-712 
14-712, 

■14-712 

Thiosulphate. 

IOO’O 

14-663) 
14-663/ 

14-6091 

14-597/ 
14-600) 
14-588/ 
14-5491 
14-537/ 
14-5311 
14-525 / 
14-136 
14-124 ■ 
14-112, 

14-633 

14-603 

14-594 

14-543 

14-528 

14-124 

99-46 

99-26 

99-2 

98-85 

98-75 

96-0 

The bichromate solution used in the following experh 
ments was one which had been made for some time, and 
in which no change whatever took place throughout the 
whole duration of the experiments, a fad which was 
ascertained by dired determinations made from time to 

time. 
In the experiments given in Table I. all the solutions 

were approximately decinormal in strength, containing 

0-019163 grm. of Na2S203 per c.c. The experiments, 
extending over a year, were begun in the latter end of 
December. At the beginning the bottles were about three- 
quarters full of the solution, while at the end they were 
about half full. The amount of potassium hydrate added 
in the case of solution D was very minute, while the 
ammonium carbonate added to the solution E amounted 
to about 5 grms. per litre, a quantity recommended by 
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Rose in his text-book as having a preservative effect on 
the strength of the solution. 

These experiments, it will be observed, indicate that a 
sodium thiosulphate solution is more constant in the dark 
than it is when exposed to light, and that, when that light 
is weak diffused daylight, the permanence of the 
solution is slightly increased by using a bottle of blue 
glass instead of one of white glass. The solution to which 
a little potash had been added (D), when compared with 
B, shows that the potash has a small preservative effeCt 
on the thiosulphate ; the amount of alkali here added was, 
however, very minute. The experiments with the solu¬ 
tion E shows that the addition of ammonium carbonate 
has, in spite of Rose’s statement to the contrary, a very 
prejudicial effeCt; it not only makes the solution more 
unstable, but also renders the results obtained with it at 
any given time more untrustworthy and less concordant 
with each other. 

In Table II. other experiments similar to the foregoing 
ones are given. Here the solutions were somewhat more 
dilute, containing 0-01817 grm- Na2S203 per c.c. A com¬ 
parison of J with K indicates more clearly than one of A 
with B does the advantage of using a blue bottle instead 
of a white one, while the experiments with solution L 
show, as in the case of D, the good results produced by 
the addition of some potassium hydrate ; the experiments 
on L, however, were unfortunately not continued as long 
as the others. The experiments on J, K, and L are in 
two particulars not exadtly comparable with those given 
in Table I., since they were commenced three months 
later than the latter, and the bottles in which they were 
kept were nearly empty at the conclusion of the experi¬ 
ments. The former of these differences does not appear 
to have produced any measurable effect, but the latter 
renders the loss in strength greater towards the end of the 
time, when the proportion of air in the bottle became very 
considerable. Solution I, in Table III. illustrates this 
point more strikingly ; here the solution was kept in a 
Winchester quart bottle, which was frequently opened, 
and which, towards the end of the experiments, was nearly 
empty; the loss in strength during the first year while 
the bottle was well filled amounted to 1-25 per cent, but 
another three months produced an additional change of 
275 per cent. By the experiments on H in Table II. the 
prejudicial effedt of a strong light is well shown, although 
it is probably somewhat masked during the first 40 days 
owing to there being a far smaller proportion of air in the 
bottle than was the case with the solutions J, K, and L. 

In Table III. are given the results obtained from some 
similar experiments on solutions of potassium thiosul¬ 
phate. F and G are comparable in every respedt with B 
and A. While showing that light affedts the stability of 
the potassium salt in the same manner as it does that of 
the sodium salt, they show that the former is more liable 
to change than is the latter. 

The general conclusions arrived at may be summed up 
in a few words. 

A solution of sodium thiosulphate is preferable to one 
of potassium thiosulphate. The solution should be kept 
in a bottle of blue glass, or preferably in the dark, and 
should be protedted as much as possible from the access 
of air. 

A very small quantity of potassium hydrate may be 
added with advantage*; the addition of ammonium car¬ 
bonate is, however, decidedly injurious. 

In making a standard solution of potassium bichromate 
care should be taken that no traces of organic matter be 
present in the water used. 

Manurial Researches in the Lutter Experimental 
Field.—With potatoes, the heaviest gross crop, but the 
lowest nett return, was produced by farmyard manure.— 
Biedermann's Centralblatt. 

* In accordance with the experience of A. V. Harcourt, Phil. 
Trans,, 1867,117 

THE 

ELECTROLYTIC DETERMINATION OF COPPER, 

AND THE 

FORMATION AND COMPOSITION OF 

SO-CALLED ALLOTROPIC COPPER* 

By J. B. MACKINTOSH, Hoboken, N.J. 

The quantitative determination of copper, by means of 
eledtro-deposition, offers so many advantages that it is to 
be preferred, when properly executed, to all other methods 
for ease and accuracy. The objeCt of the present paper is 
to give the results of a number of experiments made 
during the past few months, and to indicate some sources 
of error which must be avoided in order to attain the ne¬ 
cessary accuracy. 

In 1867 C. Luckow, in competition for a prize offered 
by the diredtors of the Mansfield Copper Works, submit¬ 
ted the following process for the estimation of copper, 
and received, not indeed the prize, but an honourable 
mention for the simplicity, cheapness, and elegance of his 
process. He diredts that the copper and the accompany¬ 
ing metals be obtained in the form of nitrates in solution 
in dilute nitric acid containing not more than o-ioo grm. 
of the pure acid in each cubic centimetre: to this solu¬ 
tion is added a few drops of a solution of an organic acid, 
such as tartaric or oxalic, and the copper is then precipi¬ 
tated on platinum in the usual manner. It is claimed 
that the copper is obtained in beautiful reguline form, 
while zinc, iron, and nickel are not precipitated at all. 

In adapting this method to the analysis of copper alloys 
I dissolved the alloy in nitric acid, evaporated the solution 
to dryness to get rid of the excess of acid, dissolved the 
residue in water with the addition of a few drops of nitric 
acid to dissolve the basic nitrate of copper formed, and to 
this solution added four or five drops of a concentrated 
solution of citric acid. This solution was then precipi¬ 
tated in a platinum dish with a current from two Bunsen 
cells of about one quart capacity. In precipitating seve¬ 
ral samples at once I have it arranged so that the whole 
current traverses the row of dishes, the negative pole of 
each set being connected with the positive pole of the 
next succeeding one. In this case if n be the number of 
dishes, then « + i is the number of battery-cells of that 
size used. 

Some of the results obtained by this method, and on 
duplicate portions by precipitation from sulphuric acid 
solution, are as follows :— 

i grm. pig copper.. 

Sulphuric 
Acid. 

98-00 

Nitric +Citric 
Acid. 

99-42 

Error. 

+ 1-42 

11 51 •• 99-80 101-22 + 1*42 

*> 11 • • g8-g2 IOO-4I + I-49 

11 11 9872 100-27 + 1-55 

11 If • • gg-6o 100-45 + 0-85 
i grm. brass •. 6583 66-93 + 1*10 

19 If • • • • 65-83 66-58 + 075 

In only one case was a smaller percentage obtained by 
the use of this method, and in that case the precipitation 
of the copper was not complete. In many cases, also, in 
which the amount of error was less than 1 per cent, small 
quantities of copper escaped precipitation, and were after¬ 
wards found in the solution. 

The metallic precipitate thus produced is of a much 
lighter colour than ordinary copper from the electrolysis 
of the sulphate solution, but it is, as Luckow says, depo¬ 
sited in beautiful reguline form, which, however, hardly 
compensates for the error of perhaps 1 per cent or more, 
which we see is, as a general rule, the case. 

Moreover, if the current is strong, after all the copper 
has been thrown down, zinc will be deposited on the sur¬ 
face of the copper, as a dark coating, which may be recog- 

* Transactions of the American Institute of Mining Engineers. 
Read at the Virginia Meeting, May, 1881. 
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a. b. c. 
I d. e. /• g- h. 

Carbonic acid. 0-0273 0-0316 0-0350 0-0344 0-0322 00324 0-0346 0-0283 

Equivalent to carbon 0-00744 0-00862 0-00954 0-00938 o-oo88 o-oo88 0-0094 0-00771 

Water. 0*0094 0-0108 0-0089 0*0094 0-0054 0-0045 0-0074 0-0054 

Equivalent to hydrogen .. 0-00104 000120 o-ooioo 0-00104 o-ooo6 0-0005 0-00082 o"oco6 

Ratio of carbon to hydrogen 
Copper . 
Total. 

7'J5 7-18 9‘54 
0-9683 
0-97884 

g-o 
07687 
0-97912 

14-6 17-6 11-46 12-42 

nised as such by dissolving in dilute sulphuric acid and 
applying appropriate tests. 

In the presence of the organic acid the formation of 
peroxide of lead on the positive pole is hindered, and in its 
absence it is very difficult to precipitate the whole of the 
copper from the solution. 

In order to obtain sufficient material for analysis, to 
ascertain the cause of the excess in weight, the precipita¬ 
tion of the copper was made on a piece of platinum foil. 
On attempting to strip the deposit from the foil I found 
that it was extremely brittle, and scaled off easily,—so 
brittle, indeed, that it could be reduced to an impalpable 
powder in an agate mortar with very little trouble. This 
agrees exadtly with the description of the allotropic copper 
of M. P. Schutzenberger, which was published in Comptes 
Rendns (vol. lxxxvi., part 2). M. Schutzenberger obtained 
the material he describes by the electrolysis of a 10 per 
cent solution of the neutral acetate of copper. He found 
that the product contained from 5 to 10 per cent of sub¬ 
oxide of copper. In the material which I prepared from 
the nitric and citric acid solution I did not find any sub¬ 
oxide of copper; on the other hand, both carbon and 
hydrogen have been detected and estimated. These latter 
were determined by combustion of the finely divided 
sample in oxygen ; the method used to estimate the sub¬ 
oxide of copper was that of Hampe.* However oxygen 
is present, though, as this test shows, not as cuprous 
oxide. 

The results of the analyses of several samples, prepared 
at different times, are given above. The determinations 
were all made on the amount of 1 grm. 

The results which are bracketed are from duplicate 
analyses. These samples were all prepared from the 
nitric and citric acid solution, a, b, and c, d were pre¬ 
pared simultaneously, the solution of b containing a little 
more citric acid than that of a, and c d more than either. 
The samples e, f, g, and h were heated to about ioo° C. 
for fifteen minutes before being introdued into the com¬ 
bustion-tube, and the samples c, d, e, and f were the same. 
The results given under h are low, probably due to im¬ 
perfect oxidation. 

It will be seen that there is a deficiency of 0'02ii6 and 
0'02o88 respectively in the total of the duplicate analyses 
c and d. The precaution was taken in one case of passing 
the products of the combustion over a red-hot layer of 
oxide of copper, to make sure that no hydrocarbon was 
distilled out by the gradually increasing heat, and so es¬ 
caped oxidation. The results in this case, however, 
differed in no material manner from those already obtained. 
We must therefore conclude that this deficiency must 
consist either of oxygen or nitrogen, or of a mixture of 
both. I have already mentioned that there is no oxygen 
in the form of cuprous oxide present, so that it must, if 
present, be combined in some other form. The following 
synthetical experiments seemed to indicate that nitrogen 
was also an essential constituent. 

These experiments were conducted as follows :—Solu¬ 
tions were prepared of nitrate and of sulphate of copper ; 
to these solutions were added respectively citric acid, tar¬ 
taric acid, and alcohol. All three of the solutions of the 
nitrate furnished the brittle deposit, while all three of the 
sulphate solutions gave a tough deposit of apparently or¬ 
dinary electrotype copper. The amount of copper was 
determined in 1-0008 grms. of the precipitate from the 
sulphate solution containingalcohol,andfound tobeo'9991. 

* Zeitschrift fur Anafytische Chemie, 1878, p. 127 

This difference is probably due to impurities in the copper, 
which was prepared in the first place from the commercial 
sulphate, which contained lead and other impurities. 

During the electrolysis of the nitrate solutions contain¬ 
ing citric acid, a very strong odour of hydrocyanic acid 
was perceptible. 

If an insufficient amount of organic matter be added 
the precipitated copper obtained is not brittle, but it 
nevertheless contains carbon and hydrogen, and gives a 
total result less than 100 per cent. This is due to admix¬ 
ture of ordinary copper. It is not possible to divide such 
a precipitate sufficiently finely to ensure perfect oxidation. 

The amount of nitrogen present in the nitric-citric pre¬ 
cipitated copper, was determined by heating the finely 
pulverised sample in a vacuum and collecting the gases 
evolved. The products thus obtained were hydrogen, 
carbonic acid, and nitrogen. Although in this case it was 
probable that an excess of oxygen would be present, yet 
the analytical results showed the absence of that gas in 
any appreciable quantity. 

The volumes given are those of the dry gas at 0° C. and 
760 m.m. 

1 grm. heated £ grm. in ns grm- m 
in vacuo. Oxygen. Oxygen. 

Gas obtained. 9'95 < :.c. 8-23 c.c. 17-52 C.C. 

C02 absorbed by KOH .. 4-72 »» 7'35 » I57° » 

Gas not C02. 5‘23 )> o-88 ,, ' 1-82 „ 
Oxygen added .. 777 » 

13-00 1 > 
Volume after explosion .. 7'44 n 

Loss—Water. 576 j> 
No C02 formed: Hydro- 

gen . 3 71 n 
Residue: Nitrogen.. 1-52 >> 

These residues, treated with moist phosphorus to absorb 
oxygen, and then with KOH, did not change, proving 
the absence of oxygen. 

The circumstances of formation were such as to pre¬ 
clude the existence of hydrogen, therefore these resi¬ 
dues must be nitrogen. 

The percentage results in the foregoing three cases are 
respectively for nitrogen—o'lgi, 0-221, 0-199 ; and in the 

Q 
two last for carbon — 0792, 0 736. The ratio of — 

being 36 and 37. 
One sample of the product, made with tartaric acid, 

weighing 2 grms., was also analysed for nitrogen, and 
1 c.c. of dry nitrogen at 0° C. and 760 m.m. obtained. It 
is difficult, when working on such small quantities of gas, 
to obtain very accurate results. 

Some of the allotropic copper prepared from the che¬ 
mically pure acetate, according to M. Schutzenberger’s 
directions, and which therefore could not contain nitrogen, 
and also some prepared from an acetate of copper con¬ 
taining nitrate of soda, were compared and analysed. 
The material thus obtained was apparently the same in 
both cases, and differed considerably in some of its pro¬ 
perties from the nitric-citric acid solution precipitate. In 
appearance, brittleness, and composition there was no 
essential difference, but it was very unstable and liable to 
oxidise ; in faCt, it was not possible to preserve it of con- 
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stant composition in the air, while the nitric-citric preci¬ 
pitate can be preserved indefinitely without change. 

Two samples, of 1-0014 and 1-0004 grms. respectively, 
were weighed out. The first was heated for about fifteen 
minutes to ioo° C. in an air-bath ; on cooling and weigh¬ 
ing it had gained 0-0215 grm. The second sample was 
exposed to the air at the ordinary temperature for two 
hours and three-quarters : at the end of that time it had 
gained 0-0225 grm. ; it was then heated to ioo° C. for 
fifteen minutes, when it lost o 0020 grm., giving a net gain 
of 0-0205 grm- 

The amounts of carbon and hydrogen were determined 
in the second sample of the material from the acetate so¬ 
lution containing nitrate of soda, and in two samples from 
the chemically pure acetate preparation. 

Amount taken.. 
C02 found 
Equivalent to C 
H20 found 
Equivalent to H 

Cu(C2H302)2 Cu(C2H3Oz)2 
+ NaNOa. 

1-004 grm.* 
0-0145 »» 
0-00395 „ 
o-oo8i ,, 
0-0009 ,, 

roooo grm 
0-0175 ,, 
0 00477 ,, 
0-0092 ,, 
0-00102 ,, 

roooo grm 
0-0154 „ 
0-0042 ,, 
o-oo8i ,, 
o'ooog ,, 

Ratio, C : H .. 4-4 4-676 „ 4-666 

The cause of the rapid oxidation of these samples 
seems to be that the deposit is very porous, while that 
from nitric solutions is very dense. 

M. Schutzenberger mentions that he had at one time a 
considerable quantity of this allotropic copper (sic) reduced 
to powder and dried in a vacuum, which, at the moment 
when air was admitted to it, was transformed to ordinary 
copper, attended by a considerable evolution cf heat. 
The amount of oxygen he found was not altered by this 
occurrence. 

To account for this phenomenon he frames the theory 
that the allotropic copper corresponds to cuprous copper, 
and that the molecular change to cupric copper is accom¬ 
panied by the development of heat. But we can easily 
see how liable to spontaneous oxidation a large quantity 
of such finely divided material would be, when it contains 
both carbon and hydrogen in a weak state of combina¬ 
tion, and it is unnecessary to suppose the existence of 
another form of metallic copper to account for the phe¬ 
nomena noticed. 

The practical conclusions to be drawn from these re¬ 
sults are, that some organic matters, and in all probability 
all, in the presence of nitric acid in the copper solution 
undergoing electrolysis, cause erroneous results ; that from 
a nitric acid solution, with no organic matter, it is ex¬ 
tremely difficult to separate all the copper; and that the 
old method of electrolysis from the sulphate is the best. 

Discussion. 

Dr. Egleston, New York—The paper which I have 
just read is one of great interest. It represents the work 
of my assistant, who is a man of great skill in this parti¬ 
cular line of his profession, for nearly a year in my labor¬ 
atory- There will certainly be in this connection two 
subjects which must come up for discussion in the Institute 
before a great while, and these are “ What is copper ? ” 
and “ What copper is,” and which will have, in a com¬ 
mercial point of view, as great or even greater interest 
than the similar discussion which took place a few years 
ago about steel. What is sold in the market as copper 
may contain anywhere from one-tenth to one per cent of 
foreign material. Out of a very large number of analyses 
of the ordinary commercial coppers, the best sample that 
we were able to get contained only 99-91 per cent of cop¬ 
per. This is much more important than it would at first 
sight appear to be, because there is a direct relation be¬ 
tween the purity of the copper and its electrical conduct¬ 
ivity. The presence of so small a quantity as nine- 

* Oxidised by exposure to air and heating in air-bath before com¬ 
bustion. 

hundredths of a per cent of foreign matter may be sufficient 
to take away more than 10 per cent of the conducting 
power of the material. The manufacture of pure copper 

1 for the application of electricity to the industrial arts, 
which will in a few years be one of the greatest commer¬ 
cial questions to be solved, is therefore much more im¬ 
portant than is generally supposed. This is not only true 
of copper, but of its alloys. Certain alloys made from 
metals of high quality have become of great commercial 
importance within a few years ; but great difficulty has 
been experienced in manufacturing them, for while some 
of the alloys do not stand the test, and are therefore 
rejected at once, others will stand it for a few weeks or 
months, and will then become brittle and worthless. I 
hope, therefore, that this matter will receive from the 
chemists of the country the careful attention which it 
deserves. 

The paper of Mr. Mackintosh is the result of analyses 
of over seventy samples of copper and brass, from different 
parts of this country, in all stages of their manufacture. 
There are many samples of copper in which less than one- 
half of 1 per cent of foreign material has made the copper 
perfectly worthless for certain large industrial applications, 
and it requires but an extremely small amount to render it 
worthless for processes of conductivity. A change takes 
place in the alloys of copper which is partly physical and 
partly chemical, which may render the alloy useless after 
a certain time, although it may satisfactorily undergo all 
the tests immediately after its manufacture. In view of 
the very small quantities of foreign matter which make 
the changes in copper, the question which Mr. Mackintosh 
has brought before the Institute is one of very great im¬ 
portance. 

Whatever may be the method which is used for analysing 
copper there is one thing which must be very carefully 
taken into account, and that is the influence of organic 
matter in solution. It makes no difference what the 
method is; if organic matter of any kind gets into the 
solution the analysis of the copper will be likely to be in¬ 
correct. 

I have seen very large works make the determination of 
copper in porcelain vessels with platinum strips. We 
have found that under such circumstances it is impossible 
to get accurate results, for if even very small quantities of 
copper become detached from the strips and fall upon the 
porcelain the copper is in danger of oxidation. Mr. 
Mackintosh has devised a very ingenious arrangement of 
copper wires switching into mercury, by which the whole 
current of the battery passes under a number of dishes, 
equally divided amonst them all; and if there is any ne¬ 
cessity for so doing, he can switch out one or two vessels 
and pass the current through the remainder. This system 
has been in use in my laboratory for over two years, and 
has worked most satisfactorily ; it is so arranged that each 
platinum dish rests upon a metallic support, which passes 
underneath the vessels, and is connected with the battery 
by means of thumb-screws and wires. 

Extremely minute amounts of cobalt, nickel, oxide of 
copper, and zinc will reduce the conductivity of the copper 
wire very largely. In faCt almost everything, except sil¬ 
ver, which may be contained in the copper will reduce it. 
In the case of iron wires I had occasion recently to ascer¬ 
tain that oxide of iron, which is generally negleCted in the 
analysis of copper wires used for electrical purposes, is 
one of the most deleterious materials ever found in it. 

The experiments which I have been making during the 
last year have been made with wires having different me¬ 
chanical and chemical compositions ; and in order to be 
certain of the results we have gone so far as to solder 
wires together, some of which were afterwards drawn 
down, and others tested without being drawn, but no 
appreciable difference was found. Oxide of iron is cer¬ 
tainly not evenly distributed throughout the mass, and 
causes the fibres to separate in such a way, both in the 
interior and the exterior of the rod, that this want of 

I homogeneity may possibly have as diredt an influence as 
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that of the presence of an alloyed impurity. There is no 
doubt whatever about the effedt of cobalt, nickel, and 
zinc. A series of experiments were made by the first 
Cable Company as to their effedt. which have been fully 
confirmed by my analyses and experiments during the last 
year. The presence of silver would have the effedt of 
raising the conductivity even in the presence of nickel and 
cobalt, since its conducting power is much higher than 
that of copper. 

Mr. S. P. Sharples, Boston—If there is any one metal 
which has interested me more than another during the 
last fifteen years, that metal has been copper. While I 
was a student in the Lawrence Scientific School under 
Dr. Wolcott Gibbs, during the winter of 1866-7, he called 
my attention to some analyses that were made by Mr. E. 
V. McCandless, in the laboratory of the school. These 
analyses were published in the American Journal of 
Science and Arts, January, 1865, the paper bearing date 
Odtober 1st, 1864. He found that he could completely 
precipitate copper from a sulphuric acid solution, using a 
platinum plate for the positive and a platinum dish for the 
negative eledtrode. The copper after precipitation was 
carefully washed with distilled water, and dried in vacuo 
over sulphuric acid. 

Dr. Gibbs suggested that I should take some pure cop¬ 
per and dissolve it in sulphuric acid with the addition of 
some nitric acid, and then evaporate to dryness over a 
lamp so as to expel the nitric acid and the excess of sul¬ 
phuric acid, and then precipitate and weigh. After 
weighing, the copper was again dissolved in the same 
dish, and again evaporated to drive off excess of acid, 
dissolved in water, precipitated again, and weighed. This 
operation was repeated several times with closely agreeing 
results, thus confirming Mr. McCandless’s work. The 
paper by Dr. Gibbs was published in German in Frese- 
nius’s Zeitschrift fur Analytische Chemie, vol. iii., 1864. 
In vol. viii. of the same journal is a long paper by C. 
Luckow, in which he says he had first described this 
method in Dingler's Journal in 1S66, or a year after it 
was described by Dr. Gibbs. I have been particular in 
regard to dates, because this method, or some trifling 
modification of it, is re-published every few years as some¬ 
thing new. 

I have made many hundreds of determinations of copper 
by this method, and with uniformly good results. In the 
course of this work I have found that many of the pre¬ 
cautions that we originally considered necessary may be 
omitted. In the first place a little nitric acid in the solu¬ 
tion does no harm. The evaporating to dryness is time 
wasted. Care should be taken, however, not to have too 
great an excess of acid of any kind present. If from any 
cause we find that too much free acid is present in the 
solution, it can be readily neutralised by the addition of a 
little ammonia water, not quite sufficient to neutralise the 
acid. The drying in vacuo is also unnecessary. Dr. 
Gibbs suggested that the water be" removed by a little 
alcohol, as this would evaporate in less time than water : 
this was tried with satisfactory results. The next sug¬ 
gestion (whose I know not) was that the alcohol might 
be burnt off: this also works well. 

The process of analysis which has been followed in my 
laboratory since 1871 is as follows, and it is just the same 
whether the substance be a matte, an alloy which does not 
contain metals thrown down by the battery in an acid 
solution, or an ore:—Two grms. of the substance, if it 
contains more than 10 per cent of copper, or 4 or 5 grms. 
if it is poor in copper, are weighed into a porcelain dish. 
This is treated with 5 c.c. of strong sulphuric acid, and 
then a little nitric acid is added from time to time until 
the adtion ceases. It is then heated to boiling over a 
lamp, allowed to cool and diluted to about 50 c.c., boiled, 
and filtered. If the substance is well ground a single 
treatment is generally sufficient; if, however, any black 
residue remains, this treatment is repeated. If there is 
any lead in the ore it is converted into a sulphate, and 
remains behind on the filter; the trace that goes through 

may be neglected, since it is not precipitated with the 
copper. The copper solution is filtered direCtly into the 
platinum dish, which should hold about 200 c.c., though 
with care one holding 100 c.c. can be used. 

This operation generally is completed in half an hour 
from the time the ore is weighed. The precipitation takes 
care of itself; the dish being placed in the circuit when 
the laboratory is left in the evening, in the morning we 
find the work finished. The solution is tested by taking 
out a drop and putting it on a white plate with a drop of 
hydric sulphide : if the copper is completely precipitated 
the dish is removed from the battery, the solution poured 
out, and saved if necessary for the determination of other 
substances. The dish is then washed with pure water, 
followed by alcohol ; the alcohol is then drained out as 
completely as possible, and the little that adheres to the 
dish set fire to. This operation not only serves to dry 
the copper, but it also prevents the oxidation during the 
drying. A very slight blueing of the copper does no harm, 
as it will not perceptibly change the weight. The whole 
operation, from the time the precipitation is complete 
until the copper is weighed, need not take more than ten 
minutes. » 

Within a few months I have had occasion to test the 
method very carefully. Certain parties were dissatisfied 
with my results, which they claimed were too high, and 
demanded my samples. The samples had already been 
sent to an eminent chemist, who returned them to me 
with his method of analysis. His results were about one- 
tenth of a per cent higher than mine, while the method 
employed by him involved about five times the work. I 
have had no further advices from the dissatisfied parties, 
though they have had the samples for two or three 
months. 

This method bids fair to become the standard method 
of copper determination in this countr)'. I know of some 
heavy contracts in which it has been inserted as part of 
the agreement. 

In connecting the precipitating dish with the battery, I 
find it is better, when more than one dish is used, to con¬ 
nect the positive pole of the battery with a sheet of metal 
or wire on which both of the dishes are set, and to con¬ 
nect the platinum strips with the wire proceeding from the 
other pole of the battery. In this way the current is 
divided between the cells, and the resistance is less than 
if the cells are in series. I find that two small Grove 
cells are sufficient for the purpose. 

The commercial allowance for variations in analyses of 
copper ores is one-half of one per cent; the adtual varia¬ 
tion on analyses made by this method in duplicate does 
not often exceed one-tenth of one per cent. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, December 1, 1881. 

Prof. PI. E. Roscoe, President, in the Chair. 

-The ballot for the election of Fellows did not take place, 
a; the requisite number of Fellows was not present. The 
President, in postponing the ballot to the next meeting 
(December 15), said that he hoped that the Fellows would 
endeavour to be present on that occasion, so that the 
ballot might take place. 

The following certificates were read for the first time :— 
F. Barkas, E. D. Chester, J. Gray, H. E. J. Irens, F. H. 
Lescher, J. P. Laws, H. F. Moore, D. O. Masson, T. 
Perry, J. R. Parker. 

The President then called on Dr. Armstrong to read 
a paper entitled “ Researches on the Laws of Substitution 
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in the Naphthalen Series (Part II.).” In this communi¬ 
cation Dr. Armstrong describes the results which Mr. 
Graham and himself have obtained in continuing their ex¬ 
amination of certain naphthalen derivatives. Theprodudt 
of the adiion of cold sulphuric acid on /3-naphthol, described 
by Mr. Stallard and Dr. Armstrong at the last meeting of 
the Society in June, proves not to be identical with the 
isomeric naphthol-sulphonic acid patented by Mr. Dixon 
on behalf of Dr. Rumpf (Chemical News, vol. xliv., p. 46), 

but to be merely /3-naphthyl-sulphonate, /3CioH7OS03H. 
The same substance may be obtained far more easily and 
in theoretical amount by the adiion of S03HC1 on a cold 
solution of /3-naphthol in carbon disulphide. It is con¬ 
verted into mono-brom-naphthol, identical with that from 
bromine and /3-naphthol, on treatment with bromine, but 
yields df-nitro-naphthol on treating with dilute nitric acid. 
The formation of a dinitro compound is explained by the 
fadt that mono-nitro-naphthol is readily converted into the 
dinitro compound, even by dilute nitric acid. /3-naphthyl- 
sulphate is converted into Schasffer’s /3-naphthol-sulphonic 
acid by heating on the water-bath. When adted upon by 
SO3HCI it yields the sulphate of Schasfer’s acid. This 
sulphate is converted by the adiion of bromine into bromo- 
naphthol-sulphonic acid, identical with that produced by 
brominating Schaeffer’s acid, or by adting on ordinary 
bromo-/3-naphthol with SO3HCI. Bromine and the sulpho- 
group, therefore, do not assume the same position when 
the sulphate is treated with bromine and S03HC1 respec¬ 
tively. /3-naphthyl acetate in like manner yields the 
acetate of Schaeffer’s acid when adted upon by S03HC1. 
The author proposes to examine the behaviour of other 
/3-naphthylates, as modifications of the OH group appear 
to lead to important modification of the laws of substitution. 
Dr. Armstrong also stated that the third isomeric naphtha- 
len-disulphonic acid which Mr. Graham and himself ob¬ 
tained gave a chloride fusing at 126“. On treatment with 
PC15 this chloride is converted into a dichloro naphthalen, 
which appears to be identical with O-dichloro-naphthalen. 
By adting on naphthalen with S03HC1 they have obtained 
a fourth disulphonic acid. Its chloride melts at 180°, and 
yields 7-dichloro-naphthalen on distillation with phos¬ 
phorous pentachloride. 

Mr. E. H. Rennie then read a paper “On Benzyl- 
phenol and its Derivatives.” This investigation was 
undertaken to obtain, if possible, more definite informa¬ 
tion regarding the derivatives of fcenzyl-pher.ol than is 
given by Paterno and Fileti, who first prepared and ex¬ 
amined these bodies (Gaz. Chim. Ital., iii., 121, 251). 
The benzyl-phenol was obtained by the adiion of benzyl- 
chloride on phenol in the presence of zinc, the mixture 
being kept cool. By the adiion of a slight excess of sul¬ 
phuric acid over that required by theory, a mono-sulphonic 
acid was obtained ; also its ammonium and barium salts. 
These bodies are crystalline, and the salts aie but sparingly 
soluble in water; the dibarium salt is almost insoluble. 
By the adiion of dilute nitric acid (1 : 1) on potassium- 
benzyl-phenol-sulphonate in fine powder, a crystalline 
yellow salt was obtained, which proved to be a mono-nitro- 
benzyl-phenol-sulphonate, C7H7,C6H2(0H)(N02)S03K ; 
it yields an orange dipotassium salt. By the adiion of 
bromine on potassium benzyl-phenol-sulphonate, a white 
salt, C7H7,C6H2(0H)BrS03K, was obtained. By the 
adiion of strong nitric acid on the above potassium salt, a 
trinitro-derivative was prepared, giving an orange-red 
potassium salt. The author considers benzyl-phenol to be 
a para-derivative. He endeavoured to prove this point by 
oxidising the methyl-ether of the phenol with chromic 
liquor, but only benzoic acid was formed. By oxidation 
with alkal i.e permanganate neither benzoic nor anisic 
acid was formed, but a white crystalline substance, soluble 
in alcohol, and melting at 6o°, which is still under exami- I 
nation. The author promises to lay before the Society 
the results of a further investigation on this subjedt. 

“ Note on the Action of Ethylic Chloro-carbonate on 
Benzene in the Presence of Aluminic Chloride,” by E. H. 

Rennie. Ethyl-chloro-carbonate in contadl with aluminic 
chloride in the cold, decomposes violently into carbonic 
anhydride and mono-chlor-ethane ; if benzene be present 
the mono-chlor-ethane adts upon it, and ethyl-benzene is 
formed. If ethyl-chlor-acetate be substituted for ethyl- 
chloro-carbonate, no readlion takes place in the cold, and 
on heating, though some hydrochloric acid is evolved, no 
ethyl-phenyl-acetate is formed. 

Dr. Armstrong said the investigation was of great in¬ 
terest, as it was the first case in which the substitution- 
produdts had been investigated with the introdudlion'of a 
positive radical. He did not think the substance was a 
para-derivative, because the trinitro- body gave an orange 
salt, which should have been crimson had the benzyl been 
in the para-position ; it was, therefore, more likely to be 
in the ortho- or perhaps meta- position. 

The Secretary then read a paper'1 On Peppermint 
Camphor (Menthol) and some of its Derivatives,” by R. W. 
Atkinson, B. Sc., and H. Yoshida. Peppermint camphor 
is usually contaminated with oily matters which accom¬ 
pany it in the plants. After repeated purification by dis¬ 
tillation, careful pressing between filter-paper, &c , the 
authors obtained menthol melting at 42-2°, solidifying at 
40'3°, and boiling at 2120 (cor.). Mr. Moriya has shown 
(four. Chem. Soc., March, 1881), that menthol when 
beated with acid bichromate solution at 120° yields an oil 
boiling at 204°, having the composition of menthone, 
CioHjsO. The authors have repeated these experiments, 
using large quantities. By repeated treatment with fresh 
oxidising mixtures the produdt gave a positive rotation, 
[a] = +2i°. Menthone is a colourless mobile liquid, 
neutral to test-papers, soluble in alcohol, chloroform, ben¬ 
zene, and bisulphide of carbon ; insoluble in water. When 
cohobated repeatedly with zinc chloride a hydrocarbon 
was obtained, in too small a quantity, however, to admit 
of its identification. If a solution of menthone in petro¬ 
leum be heated with sodium, the solution formed decom¬ 
posed by carbonic acid, the produdl shaken with water, 
rapidly separated from the oily layer and set aside, minute 
crystals of menthol are obtained. Menthol, therefore, 
stands to menthone in a similar relation to that which 
borneol stands to camphor. The menthol thus produced 

* from menthone melts at 42'2°, but has a rotatory power of 
only — 390. The specific rotatory power, the specific gra¬ 
vity and rate of expansion, and the molecular refradtion of 
menthone were determined by the authors. The molecular 
refradtion was 753, using Briihl’s numbers for C, H, and O ; 
the calculated value is 75'i, the carbon atoms not being 
doubly combined. The authors then prepared menthene, 
CI0Hi8, by heating menthol with zinc chloride ; the crude 
produdt was purified by careful fradlionation and long 
digestion with sodium. The pure produdl distilled over 
constantly at 167-4°. Its specific rotatory power, its spe¬ 
cific gravity, and rate of expansion were determined. Its 
molecular refradlion was found to be 74*045; calculated 
for carbon atoms in single union, 71-82 ; or supposing one 
pair of carbon atoms doubly united, 73-82. Menthene is a 
colourless mobile liquid, moderately soluble in ether and 
alcohol, more soluble in benzene, turpentine, and petro¬ 
leum. Its colour resembles that of cymene: fuming 
hydrochloric acid yields CI0HigCl. By treating menthol 
with hydriodic acid, distillation, treatment with caustic 
soda, sodium, &c., a colourless hydrocarbon was obtained, 
which consisted chiefly of Ci0Hi6with a small quantity of 
C10H18, or Ci0H20. The authors then determined the 
specific volumes of these menthol derivatives, but do not 
place much reliance on the results. The authors conclude 
with some remarks on the constitution of menthol. From 
the above experiments they think that there is great simi¬ 
larity in constitution between camphor and menthone. 
Zinc chloride, when it adts upon camphor, produces cy¬ 
mene ; with menthone,' a h) drocarbon containing two 
atoms of hydrogen more than cymene. They give 
the following as the probable constitution of these 
bodies:— 
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These formulas receive considerable support from their 
close alliance to Kekule’s formula for camphor. The 
authors propose to study the adion of nitric acid on 
menthol. 

Dr. Wright said that the constitution of menthene 
given by the authors could not be accepted, as it did not 
explain the dired combination of bromine and menthene 
to form a tetra-bromide, Ci0HIgBr4, mere traces of hydro- 
bromic acid being evolved (Chem. Soc. Journ., 1876, p. 2). 

The Secretary then read a paper “ On the Production 
of Oxalic Acid from Paraffin Oil,” by J. Galletly and 
J. S. Thomson. The authors treated a paraffin oil, sp. 
gr. about o’8oo obtained by the destructive distillation of 
shale with twice its volume of nitric acid, sp. gr. 1*3 The 
adtion is at first violent, but has to be completed with the 
aid of a gentle heat. After the reaction is finished the 
liquid separates into three layers. The lower one, con¬ 
sisting of the excess of acid, on evaporation at a gentle 
heat, yielded a crop of yellow crystals, which, after re¬ 
crystallisation, were obtained in a colourless condition. 
They proved to be pure oxalic acid. The authors identified 
the body by its reactions and analyses of the acid, and its 
calcium salt. 

The Society then adjourned to December 15, wffien a 
paper “ On some Higher Oxides of Manganese and their 
Hydrates,” Part II., by V. H. Veley, will be read. 

NOTICES OF BOOKS. 

A Manual of Practical Assaying. By John Mitchell, 

F.C.S. Edited by William Crookes, F.R.S. Fifth 
Edition. London : Longmans, Green, and Co. 

Concerning the value of Mitchell’s Manual practical men 
are decidedly unanimous : there is no work in the English 
language by which it can be superseded. Nevertheless, 
here, as in every application of science to technical pur¬ 
suits, changes are incessantly taking place. On the one 
hand, new and improved methods are being from time to 
time devised, and such of them as when carefully tested 
show some distinctive advantage in accuracy, convenience, 
or economy of time and materials, require to be generally 
known. On the other hand, the demands made upon the 
assayer are becoming more stringent. He is expected to 
work with greater accuracy, and at the same time with 
greater speed, than his predecessors. Further, whilst 
formerly the ores which came under his hands were derived 
from few sources, and were consequently of generally 
known composition, he has now to deal with minerals 
brought from all parts of the world, and is frequently com¬ 

pelled to modify his routine processes on account of the 
presence of some unusual constituent. Hence the rule- 
of-thumb is at an end : the assayer must be a man of 
science, and have at his command the resources of analy¬ 
tical chemistry. It is from this point of view that the 
editor has set out in modifying and extending the work 
before us. Methods which have been superseded have 
been omitted, whilst new and improved processes have 
been introduced in their room, and thus, without sacrificing 
those features which have won for Mitchell’s “ Manual ” 
in its earlier editions such general favour, it has been 
brought into harmony with the wants of the day. 

When the fourth edition appeared there was, we re¬ 
member, some little division of opinion as to whether the 
Editor had been well advised in retaining the nomenclature 
and notation of what is now called the “ old chemistry,” 
i.e,, that generally prevalent about the middle'of the cen¬ 
tury. Now, however, as all the chemical schools have 
adopted these changes, and as they are incorporated in all 
manuals and text-books, it became imperative to recognise 
them in the present volume as in all other technological 
treatises. This accordingly has been done. We are 
not ignorant of the conservative turn of mind prevalent 
among many practical assayers, but we trust that they 
will see the necessity of conforming to what is now a 
universal practice. 

The valuable eledrolytical methods for the quick and 
accurate determination of various metals, e.g., copper, are 
here fully described, and will doubtless be more and more 
widely introduced into pradice. Indeed it is probable that, 
so far at least as inorganic analysis is concerned, eledricity 
has a great part to play. 

Hopes were entertained at one time that a still more 
modern analytical instrument, the spedroscope, would by 
this time have effeded an even more striking simplification, 
especially in the assay of the precious metals. Hitherto 
the attempt has failed in the most competent hands, and 
the obstacles discovered are of such a nature as to leave 
little hope for the future. It appears that in alloys the 
spark eleds as its vehicle the one of the metals present 
which is most rapidly volatilised. Hence, in alloys of 
copper containing from 20 to 25 per cent of gold, the spec¬ 
trum of the latter metal is scarcely visible. Further, it is 
impossible to obtain alloys of gold so perfedly homogene¬ 
ous that the minimum trace which yields the spedrum may 
safely be taken as a representative of the entire ingot. 

First Results of Studies on the Formation of Colouring 
Matters by the Electro-Chemical Way. (Premiers 
Resultats des Etudes sur la Formation des Matieres 
Colorante par voiq eledro-chimique.) Exhibited by 
F. Goppelsroeder. Mulhouse : Veuve Bader et Cie. 

We have here an account of some exceedingly interesting 
experiments performed by Prof. Goppelsroeder, the results 
of which have been on view at the Paris Exhibition. It 
appears that as far back as April 14th, 1875, the author 
read before the Chemical Committee of the Industrial 
Society of Mulhouse a preliminary notice on the adion of 
free ozone and of the voltaic current upon certain sub¬ 
stances belonging to the aromatic series. Since that time 
he has carried out these investigations with great care, 
and has arrived at results which may not improbably be¬ 
come of considerable pradical importance, and which 
must at any rate be recognised as of scientific value. He 
himself gives the following general sketch of what he has 
already in part accomplished and hopes to contemplate in 
the future :— 

“ To make use of the galvanic current for decomposing 
water and its typical derivatives, and arrive at colouring 
matters of the different series by adding to the water any 
solution of the primary aromatic bodies which may be 
converted into dyes. To imitate by this eledro-chemical 
method the purely chemical methods usually employed in 
obtaining colouring matters. To incorporate with water 
or with one of its typical derivatives a mixture of any 
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solution of aromatic matters with organic substances or 
organic electrolytes, whose atoms or groups of atoms, set 
free by the adion of the eledric current, may take part in 
the metamorphoses in the molecules of the aromatic 
bodies, so that the hydrogen or other atoms of the latter 
may be replaced by other atoms or groups of atoms of the 
substances added.” “ To effect inversely at the negative 
pole a retrogressive metamorphosis so as to arrive at the 
aromatic bodies which had been the point of departure, or 
which are theoretically supposed to be. To arrive even at 
such primary matters as benzol, toluol, naphthalin, anthra- 
cen, &c.” Si“ To seek to discover the process of the formation 
of colouring matters in the animal and vegetable kingdom, 
and to ascertain if such are not also formed galvanically.” 

At Paris the author exhibited 71 specimens of coal-tar 
colours, black, red, blue, violet, brown, and yellow. We 
do not find mention of any green colour. There were dis¬ 
played also 36 samples of silk dyed eleClrolytically. The 
processes employed in the production of the colours are 
exceedingly simple, and will be rendered much less expen¬ 
sive by the substitution of e.g., a Gramme machine for 
the Bunsen batteries used to give a current. The author 
hopes to develop an eleCtro-chemical dyeing process, the 
colours being fixed upon the fibre at the moment of their 
formation. 

Principles and Objects of the Chemistry of Coal. (Grund- 
ziige und Ziel der Steinkohlen-Chemie.) By Dr. F. 
Muck, Principal of the Mining Laboratory and Teacher 
of Chemistry at the Westphalian Mining School at 
Bochum. Bonn : Emil Strauss. 

The author of this work makes in his preface the startling, 
but perfectly true, remark that “ in the manuals and text- 
books of chemistry, whether pure or technological, there 
is to be found little concerning the chemistry of coal, and 
in that little there is a portion either erroneous in point of 
faCt or based upon false and arbitrary assumptions.” 
Whilst an enormous amount of the highest chemical 
talent has been applied to coal-tar, the raw material, the 
coal itself, has received but a small fraction of the atten¬ 
tion which its technical importance might justly claim. 
In accordance with the requirements of his position, Dr. 
Muck fell to work to collect the matter bearing on this 
subject which exists scattered in geological and metallur¬ 
gical works and in the scientific journals, and to submit it 
to a searching criticism. The result has been the follow¬ 
ing monograph, which we think will be exceedingly wel¬ 
come to a great number of scientific men. The author 
gives here in succession certain generalities on the per¬ 
centage composition of coals and on their proximate con¬ 
stituents. He then proceeds to consider the classification 
of coals according to their behaviour when heated either 
in the presence or absence of air. Next is discussed 
the connection existing between the properties of coal, 
especially its fusibility; yield in coke ; degree of tume¬ 
faction when heated and nature of flame, with the percent¬ 
age composition, exclusive of the ash. We then come to 
a consideration of the influence of the mineral constituents 
upon the yield of coke. The fifth chapter is devoted to 
the “ mechanically admixed ” ingredients of coal, exclu¬ 
sive of ash and of the sulphur compounds. Under this 
head the author treats of the different kinds of coal, the 
resinous soluble constituents, the proportion of water, and 
the hygroscopic character, and the gases occluded and 
given off. The author is still engaged with researches on 
the soluble constituents. He quotes the expeiiments ol 
Guignet, who obtained 4 per cent of soluble matter from 
finely-powered coal, and by treatment with nitric acid 
succeeded in preparing oxalic acid and trinitro-resorcin. 
In his attempts at obtaining resorcin from coal there came 
over merely ammonia and aniline. This subjeCt is the 
more interesting, since the manufacture of the coal-tar 
colours cannot occupy a sound position till its raw mate¬ 
rials can be bought at any time in open market as required 
without the perilous necessity of “ contracting.” We next 
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come to the mineral, and especially the sulphuretted con¬ 
stituents ; the changes which coal undergoes on exposure 
to the air, weathering, and spontaneous ignition. In the 
eighth and last chapter the author expounds existing views 
on the chemical processes involved in the formation of 
coal, and treats of the experiments on the artificial produc¬ 
tion of coal, and the relations of coal to other fossil fuels. 
Dr. Muck inclines to the view of Goeppert that not merely 
lignite, but true coal, may have been formed in the wet 
way and in a relatively short time. . Hence he ascribes 
little direCt importance to the experiments of Cagniard, 
Latour, and Violette. He infers from Fremy’s researches 
that the impressions of plants in coal and coal-shales 
prove, not that the coal is derived from such plants, but 
that it must once have existed in a plastic condition. 

An appendix describes the method of calculating the 
heating-power of coal from its elementary composition, 
and gives a general view of the eduCts of coal and their 
utilisation. 

Dr. Muck’s monograph ably supplies a very distinct want 
in the chemical literature of the modern world. v 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ol temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendtis Hebdcmadaires des Seances, de I'Acadcmie 
des Sciences. No. 20, November 14, 1881. 

Researches on Electrolysis.—M. Berthelot.—The 
limit of effective electromotive forces is uncertain when 
there is polarisation. To take account of this, and to 
show if it enters into the common law, it is necessary to 
know the real nature of the compounds brought into aCtion 
and their formation-heat. But here, as in thermo¬ 
chemistry and in a multitude of natural phenomena, we 
encounter the mechanical notion of the least aCtion. 

Synthesis of the Nitrogenous Colloids.—E. Grimaux 
—The author defines the proteic matters as nitrogenous 
albumenoids which may be resolved by hydration into 
amidic acids, carbonic acid, and ammonia. Coloured re¬ 
actions do not belong to the albumenoid molecule ; thus 
the red tinge produced by Millon’s reagent indicates a 
residue of tyrosine. He supposes that the amidic acids 
formed by the decomposition of the proteic molecule are 
fixed there with loss of water, forming condensed anhy¬ 
drides, analogous to the polylaCtic acids of Wurtz and 
Friedel. As there are no mixed anhydrides of the amidic 
acids known, the author took up the condensation-produCt 
of a single amidic acid, the aspartic anhydride of Schaal. 
If this body is heated for two hours to 1250 to 130° with 
half its weight of utea, it is transformed into a thick mass, 
perfectly soluble in boiling water. The solution is gummy, 
filters with difficulty, and possesses all the characters of 
the colloids; it is precipitated by the acids, the alkaline 
salts, by magnesium and aluminium sulphates, the salts 
of iron, mercury, and copper, by tannin ; all these precipi¬ 
tates are gelatinous, and so thick that with concentrated 
solutions they do not fall out if the vessel is inverted. 
The precipitates formed by hydrochloric and nitric acids 
dissolve in an excess of the acid ; the addition of water 
causes a separation of gelatinous flocks. The jelly yielded 
by acetic acid is converted on drying into translucent 
plates, presenting the aspeCt of dried albumenoid matters; 
it is then insoluble in boiling water, which merely softens 
it. It dissolves in potash ; its alkaline solution, if treated 
with copper sulphate, takes a violet colour, having abso¬ 
lutely the same shade as the proteic substances. The 
solution of poly-aspartic amide may beisolated by dialysis. 
We thus obtain a liquid which dries up in a vacuum to a 
translucent mass, presenting the same appearance as the 

Chemical Notices from Foreign Sources. 
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precipitate formed by acetic acid, from which it is distin¬ 
guished by its solubility in water. If the solution is 
evaporated, not in a vacuum, but on the water-bath, the 
residue becomes in great part insoluble. If it is possible 
to produce mixed anhydrides containing residues of aspartic 
acid, leucine, tyrosine, they may be thus transformed into 
amides, which approximate more and more to the colloids 
formed by living organisms. 

Crystallographic Obseivations on a Variety of 
Natural Blende.—P. Hautefeuille.—Not suitable for 
abstraftion. 

Researches on the Absorption-Spedtrum of the 
Earth’s Atmosphere, at the Observatory of Paris.— 
N. Egoroff.—During eleven nights, from 8 to io p.m., and 
in different kinds of weather, the author has studied the 
absorption-spedlrum of the atmospheric stratum between 
Mont-Valerien and the Observatory, the spedtrum being 
produced by a very intense eledtric light, concentrated and 
diredted by a Mangin projedtor. On November 3rd and 
5th, during rain, with temperatures of io-gG and 13-8°, all 
the rays marked in Angstrom’s Atlas were distinctly visible. 
Twelve lines of the group B were easily distinguished, and 
those of the neighbouring part of the group a. The lines D 
and D2 were more feeble than in drier weather. May 
not these be telluric lines, depending on absorption by 
the vapour of sodium ? It would be desirable in further 
researches to compare the absorption-spedtrum of the 
earth’s atmosphere with the emission-spedtrum of the air, 
as well as to examine if changes in the spedtrum would be 
produced during storms. It is probable that besides 
watery vapour, air is the only strongly absorbent body. 
The author proposes to continue his observations between 
Oranienburg and Cronstadt so as to have an absorption- 
spedtrum freed from the vapour of water. 

Electrolysis of Water.—D. Tommasi.—The author 
shows here that if one of the two eledtrodes of the volta¬ 
meter is of aluminium, zinc, or carbon, the decomposition 
of the water takes place equally. 

Reversibility of the ElsCtro-chemical Method for 
the Determination of Equipotential or Efflux Net¬ 
work.— A. Guebhard.—Not susceptible of useful abstrac¬ 
tion. 

Magnetic Properties of the Nickel-iron of Santa 
Caterina, Brazil.—H. Becquerel.—This iron is much less 
magnetic than pure iron. If heated for an hour to bright 
redness in lime, to avoid too great oxidation, and then 
slowly cooled, the ingot became twenty times more mag¬ 
netic than in its natural state, and’almost equal to iron. 

Proportions of Carbonic Acid in the Higher Regions 
of the Atmosphere.—A. Muntz and E. Aubin.—Speci¬ 
mens of air taken at the summit of the Pic de Midi gave 
results extremely similar to those previously obtained in 
the plain of Vincennes. 

is stirred up in alkaline water and heated to 8o° with grape 
sugar. The liquid becomes greenish with bronze striae 
and refledtions on the surface. It is then diluted with 
much hot water, and the wool is entered. When the 
shade has been reached it is taken out, drained by pres¬ 
sure between rollers, washed in abundance of water, and 
the colour is developed by exposure to the air or better by 
a passage through an oxidising bath. For printing the 
colour is thickened with white starch, a little soda is added, 
and a reducing agent such as glucose, zinc powder, or 
hydrosulphite. It is then printed upon cloth which has 
been prepared in sulpholeate of ammonia and steamed for 
one and a half to two hours. In this manner indophenol 
blue can be associated with alizarin reds, aniline blacks, 
&c., and all steam colours. Prof. Noelting considers that 
these colours will prove more dangerous rivals to indigo 
than the artificial indigo of Baeyer. 

Review of Chemical Researches Published in 
Germany.—A collection of extracts from the Berlin 
Berichte, from the Journal fur Prakt. Chentie, and the 
Annalen. 

Radiophony.—W. H. Preece.—A translation from 
Engineering. 

The Magnesia Industry.—T. Schlcesing.—Already 
noticed. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 2, September 15, 1881. 

A certain M. Paul Carriere, resident in New York, is 
said to have invented a heat-accumulator, or “ thermo" 
phere,” of such power that a box of 5 centimetres cube 
will serve to warm a house during a long winter. The 
editor of Les Mondes quotes the old proverb “ A beau 
mentir qui vient de loin.” 

Position of the Carbons in Eledtric Arc Lamps.— 
M. Duboecq.—-The author recommends that the two car¬ 
bons should not be placed exaCtly in the same straight 
line, but that the negative should be a little in front of 
the positive. Otherwise the positive carbon is formed 
into a depression, at the bottom of which, and masked by 
its edges, is found the most intense light. 

On Ammonium Bicarbonate.—M. Melsens.—This 
salt is almost fixed in ordinary air, but is easily dissociated 
if moistened with a little water. 

On Cathodes and Phosphorescent Light. — M. 
Goldstein.—In this memoir, which is continued from the 
last number, the author seeks to prove the improbability 
of a conveCtive discharge in spaces filled with rarefied 
gases. He ascribes the relative darkness of the space 
near the cathode to the small number of the luminous 
particles of the eledrodes, and not, as does Mr. Crookes, 
to the want of collision of the radiating matter with the 
particles of the gas. 

Moniteur Scientifique, Quesneville. 
September, 1881. 

Studies on the Alkaloids.—Dr. W. Kcenigs.—The 
first part of an extensive memoir, in which the author, 
after a historical introduction, treats of the mutual rela¬ 
tions of these bodies, thefr behaviour with acids and 
alkalies, their oxidation, and the relation between the 
alkaloids and the pyridic bases. He then gives an 
account of quinoline and lepidine, the behaviour of the 
former with reducing agents, its nitro- and amido-deriva- 
tives, the oxidation of quinoline and lepidine, the pyridino- 
carboxylic acids and bases, and piperidine. 

A New Class of Colouring-Matfeis Discovered by 
H. Kcechlin and O. N. Witt.—The colours in question 
are blues and violets, remarkable for their cheapness and 
fastness ; they have received the name of indophenols, 
and have been patented by the inventors. They are 
applied in dyeing in a manner approaching that in use for 
indigo. Thus, in order to dye wool the colouring-matter 
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ELECTRIC LIGHTING: 

ITS FIRE RISKS AND THEIR REMEDIES. 

By HENRY MORTON, Ph.D. 

President of the Stevens Institute of Technology. 

Some very lamentable accidents have strongly directed 
public attention to the question of danger possibly accruing 
to life and property through the rapidly increasing em¬ 
ployment of electricity as a source of light, and as the 
aCtual conditions of this danger, like the true properties of 
the agency from which it may arise, are but little known, 
a brief explanation of some simple faCts related to this 
subject will be at this lime seasonable and perhaps useful. 

I would propose, then, to treat this subject under two 
general heads, namely:—1st. The sources of danger; 
2nd. The conditions of their prevention, or of security. 

The sources of danger in the use of the eleCtric light are 
essentially two: from the conducting wires and from the 
eleCtric lamps. 

As long as the eleCtric fluid, or eleCtric energy, is con¬ 
veyed by a sufficiently good conductor it is perfectly harm¬ 
less, resembling a river flowing in its natural channel, and 
powerless to rise above its banks : it is only when some 
easier channel into surrounding objects is offered or some 
partial obstruction of a certain character impedes its regu¬ 
lar flow that trouble may arise. 

The conditions of these difficulties are, moreover, very 
peculiar. 

Thus, for example, if two eleCtric conducting wires, 
forming the outgoing and returning paths of a powerful 
current, are placed near each other, but are separated by a 
bad conductor,—as, for example, when both are tacked on 
to a board partition wall—the current will follow the wire 
from end to end, with no development of heat in the same, 
or tendency to leave the conductor or pass into any adja¬ 
cent objeCt. If, however, between the two conducting 
wires wre introduce some imperfect conductor, such as a 
small wire, some metallic dust, or a film of water con¬ 
taining mineral matter in solution, then a portion of the 
current will be diverted into this “ short-cut ” from wire 
to wire and may heat the fine wire, or the metallic dust, 
or the wood wetted with the aqueous solution, so as to 
cause the ignition of inflammable matter. 

Accidents of this nature have already occurred. Thus, 
a telegraph or telephone wire having fallen across one or 
more of the conductors used for street-lighting purposes 
has been fused, or, itself escaping, has caused the fusion 
of finer wires connected with it. 

Again, two wires, being the outgoing and return circuits 
of a powerful current, have been nailed side by side, with¬ 
out other insulation, on the same board of a floor, parti¬ 
tion, or ceiling; and though used safely for a long time, 
while the woodwork was in its normal state, have developed 
a very dangerous activity when the wood between them 
was wet with dirty or impure water. In that case the 
water offers a circuit through which a cross current is 
established, which first heats the damp wood, then chars 
it and finally establishes a series of minute arcs or eleCtric 
sparks along this charred surface, which would soon 
develop a conflagration if left uncorreCted. 

Again, two such wires as above, insecurely attached near 
each other, may be brought into momentary contaCl and 
then separated, in which case an elearic arc, with its in¬ 
tense light and heat, will be established between them. 
In like manner a conducting wire itself may be insecurely 

connected at some point, and if the abutting ends are 
separated slightly during use, a similar “ arc ” with its 
intense heat may be there developed. 

The e examples will give a fair idea of the dangers 
arising from the conducting wires, and they are manifestly 
to be g ar. ed against by a proper sex aration and insulation 
of the wires themselves. Of this, however, more anon, 
At present I would only further point out that there is no 
risk whatever of any heating cr other injurious aCtion 
ar.sing in or from the conductor i self when an adequate 
one is used, as must be the case from motives of economy ; 
since an inadequate conductor would involve ruinous ex¬ 
pense in the use of the eleCtric current. 

Electricity is not to be regarded as a sort of fluid fire 
passing along the conductor; and some popular notions on 
this head are as absurd as were similar ones which pre¬ 
vailed in reference to illuminating gas at the time of its 
first introduction, and which caused rules to be made in 
some places that no gas-pipe should be allowed to come 
in contact with any wood-work. 

Turning next to the dangers which might be expected 
from the eleCtric lamp, it is to be remarked in the first 
place that these in the case of the arc lights depend much 
upon the number of lamps operated on the same circuit. 
'Thus, if thirty or forty lamps are operated in series, the 
electromotive force of the current must be sufficient to 
maintain a correspoding number of arcs ; and, therefore, 
if by any means many of these arcs are closed out the 
electromotive force of the current available for the remain¬ 
ing ones would be so excessive that their arcs might be¬ 
come excessively long, and even the metallic carbon 
holders and other parts of the lamps constitute poles be¬ 
tween which the arc would spring, melting the metalwork 
and establishing a very dangerous centre of combustion. 

To avoid this class of dangers two provisions should 
be made. 

In the first place some arrangement in the lamp itself 
by which, whenever the arc exceeds certain safe limits, the 
current will be automatically diverted from it and carried 
through a good and sufficient conductor; and, in the second 
place, some apparatus in connection with the eleCtric gene¬ 
rating machine by which the electromotive force of its 
current should be varied automatically in correspondence 
with the resistance of the circuit, so that any diminution 
of such resistance, as by the closing out of several arcs, 
should cause a corresponding diminution in the force of 
the current generated. 

Numerous contrivances for both of these purposes have 
been already carried to greater or less perfection and effi¬ 
ciency, and it is manifestly possible by such means to 
secure immunity from risks of this sort. 

The securing of adequate insulation for the conducting 
wires in view of the endless ramifications of telegraphic 
and telephonic systems, to say nothing of the other con¬ 
ductors found in all buildings, is a problem of no small 
difficulty. One important general principle would seem to 
be the equal insulation of the return as well as of the out¬ 
going wires, as well as of the machines, and the avoidance 
of all ground connection for any part of the circuit. 
Another general rule would be the separation of outgoing 
and return wires as far as possible from each other; and 
yet another, the continuous insulation of conductors, 
leaving no vulnerable places even where danger would not 
direCtly result from accidental contact. 

Fully to discuss all the details of this subject would be 
impossible within the proper limits of such a note as the 
present, and I will therefore only say in conclusion that, 
with well matured plans and skilful and intelligent provi¬ 
sion, all these dangers may be provided against, and elec¬ 
tric lighting may be made as safe as that obtained by gas 
or by candles ; but without such care and judgment the 
use of electricity on the grand scale, either for lighting or for 
transmission of power, would involve serious additions to 
the risks which accompany so many of the conveni¬ 
ences which constitute a large faCtor of our modern 
civilisation. 
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What I have here written is but a fragment of the entire 
subjedt involved, and at some future time I hope to fill 
out and complete this preliminary sketch. 

METHYL-ORANGE AS AN INDICATOR IN 

ALKALIMETRY. 

By Professor G. LUNGE. 

Many enquiries having been addressed to me from time to 
time concerning the use of “ Tropasoline,” See., in alkali¬ 
metry, I think it will be convenient to explain this matter 
in your columns. 

Some time ago Dr. W. von Miller recommended the use 
of Dr. 0. N. Witt’s Tropseoline O O as an indicator, and 
pointed out that it is indifferent to C02, so that alkaline 
carbonates can be titrated with it in the cold. Shortly 
after I drew attention to the fadt that several other azo 
compounds are far more sensitive than the above, and I 
especially recommended one which was at that time best 
known as Poirrier’s Orange, No. III. The same has also 
been sold as “ Helianthine ” and as “ Tropseoline D.” It 
is in reality a salt of sulpho-benzene-azo-dimethylamin, 
for which long name I propose the short and sufficiently 
clear name “ Methyl-orange.” This compound imparts a 
yellow colour to alkaline solutions, and turns pink with 
the slightest excess of a strong acid: the transition is 
more delicate and sudden than with any other compound 
I have tried. It has, moreover, the advantage that it is 
indifferent, not merely to C02, but also to H2S and acetic 
acid, so that it can be employed, among other purposes, 
for titrating black-ash solutions in the cold. Only mineral 
acids can be employed as standard liquors in this case : 
oxalic acid (the same as the other vegetable acids and sul¬ 
phurous acid) gives an irregular and less accentuated 
transition of colour. Sodium thiosulphate behaves like a 
salt of the strong mineral acids. Nobody who has once 
or twice tried methyl-orange in the proper way ever reverts 
to the use of litmus, which involves boiling the liquid and 
spending three or four times as much time over the test, 
and for several years past the former has been employed 
almost exclusively, both in my own and in my colleague’s 
(Vidor Meyer’s) laboratory. 

But a difficulty has arisen in this way. Several persons 
have tried other tropseolines,—have not f ound them to 
answer, or they have even tried methyl-orange, but not in 
the proper way, to be described below. It has also been 
very difficult to procure the latter ; for just owing to its 
extreme sensitiveness in the presence of traces of mineral 
acid it is not a good dye, and its manufacture as such had 
ceased. But as I found it to be such an excellent indi¬ 
cator, and that many people enquired after it, I induced a 
Swiss colour works to manufacture it on purpose. Dr. T. 
Schuchardt, of Goerlitz, has undertaken the retail sale, 
and Messrs. Mawson and Swan, of Newcastle-upon-Tyne, 
will supply it to British customers. Since only a minute 
quantity of it must be taken for each test, it is actually 
much cheaper than litmus, a few grammes lasting a lifetime. 

Methyl-orange is employed in a very dilute aqueous solu¬ 
tion, of which only so much should be added to the liquid 
to be tested, say with the point of a glass rod, that an ex¬ 
tremely faint yellow colour is produced. There should be 
sufficient to, show a decided pink with an excess of acid ; 
but if the alkaline liquid be strongly yellow, the transition 
from this to pink is only gradual, and no sharp results can 
be obtained. The transition from pink to a faint yellow, 
in titrating acids by means of standard alkali, is equally 
sharp ; and a solution of sodium carbonate is just as good 
for this purpose as one of caustic soda, the COa making 
absolutely no difference. The test must be made at the 
ordinary temperature, or near the same; with warm 
jiquids the results are unequal and erroneous. 

LONDON WATER SUPPLY. 

Report on the Composition an6 Quality of Daily 
Samples of the Water Supplied to London, 
for the Month ending November 30TH, 1881. 

By WILLIAM CROOKES, F.R.S. 

WILLIAM ODLING, M.B., F.R.S., F.R.C.P., 
Professor of Chemistry at the University of Oxford; 

and C. MEYMOTT TIDY, M.B., F.C.S., 
Professor of Chemistry and of Forensic Medicine at the London 

Hospital; Medical Officer of Health for Islington. 

To the Right Honourable the President of the 
Local Government Board. 

1 December 7th, 1881. 

Sir,—In the following tables you will find recorded the 
results of our analyses of the 182 samples of water, col¬ 
lected by us during the month of November on the days 
and at the times indicated, from the mains of the seven 
London water companies taking their supply from the 
Thames and the Lea. 

Of these 182 samples, one was recorded as “ slightly tur¬ 
bid,” and 5 as “very slightly turbid.” The remaining 176 
samples were bright, clear, and efficiently filtered. 

In Table I. we have recorded the analyses in detail of 
samples, one taken daily from November 1st to November 
30th inclusive. The purity of the water in respeCt of 
organic matter has been determined by the Oxygen and 
the Combustion processes, and the results of our analyses 
by these methods are stated in columns XIV. to XVIII. 

We have recorded in Table II. the tint of the several 
samples of water as determined by the colour-meter 
described in a previous report. 

Of the 26 samples supplied by the New River Company, 
the whole were found to be well filtered, clear, and bright. 

Of the 26 samples from the mains of the East London 
Company, the whole were found to be well filtered, clear, 
and bright, 

Of the 26 samples from the mains of the Chelsea Water 
Company, the whole, excepting one which was “ very 
slightly turbid,” were found to be well filtered, clear, and 
bright. 

Of the 26 samplefc from the mains of the West Middlesex 
Company, the whole, excepting one which was recorded 
as “very slightly turbid,” were found to be well filtered, 
clear, and bright. 

Of the 26 samples from the mains of the Lambeth 
Water Company, one was recorded as “ slightly turbid,” 
and one as “ very slightly turbid.” The remainder were 
found to be well filtered, clear, and bright. 

Of the 26 samples from the mains of the Grand Junc¬ 
tion Company, the whole, excepting one which was “very 
slightly turbid,” were found to be well filtered, clear, and 
bright. 

Of the 26 samples from the mains of the Southwark and 
Vauxhall Company, the whole, excepting one which wag 
recorded as “ very slightly turbid,” were found to be well 
filtered, clear, and bright. 

In Table III. we have recorded the oxygen required to 
oxidise the organic matter, and the quantities of free 
oxygen present in the whole of the samples collected. 

These results show that the quality of the water sup¬ 
plied by the London companies continues to be excellent, 
notwithstanding the unfavourable condition of the rivers 
consequent on the heavy rainfall of the month. The 
aeration of the water is abundant, and its freedom from 
organic matter but little less complete than during the 
summer months. 

We have the honour to remain, Sir, 
Your obedient Servants, 

William Crookes, 
William Odling, 
C. Meymott Tidy. 
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AN APPARATUS FOR THE RAPID ANALYSIS 

OF MIXTURES OF GASESf 

By ARTHUR H. ELLIOTT, Ph.B., F.C.S., 

School of Mines, Columbia Coll., N.Y. 

In gas-works, and also in many iron- and steel-works, it 
often becomes necessary to make a number of analyses of 
mixtures of gases daily, which, of course, is only possible 
with simple apparatus. The earliest and simplest form 
of apparatus was a tube for the determination of carbonic 
acid, very much like an inverted burette, used by C. 
Stammer.* This tube was further modified by F. M. 
Raoult,f who used two stopcocks, one above and another 
below ; and to the upper stopcock was attached a funnel, 
which serves to introduce the chemicals in solution for 
treating the gas. After treating the gas, Raoult washed 
out the chemical used with water, introduced through the 
funnel, and the gas was measured by bringing the tube to 
a nearly horizontal position and allowing water to run in 
through the funnel. 

Wilkinson modified this tube of Raoult by placing it in 
a wider tube having a stopcock below, and omitting the 
stopcock upon the lower end of the measuring tube. By 
this means he could adjust the pressure upon the gas by 
adding water to or drawing it from the exterior tube. 

But the difficulty with these methods is the necessity of 
washing out the chemicals used to absorb the various 
gases. For example, after treating a gas mixture with 
pyrogallate of potassium, it is necessary to wash out all 
the pyrogallate before adding bromine to absorb the 
illuminants, otherwise the bromine is absorbed by the 
alkali before it can adt upon the gas. To obviate this 
difficulty, and one or two others, I have used the apparatus 
described further on. 

The apparatus of Orsat at once suggests itself as a 
remedy for these difficulties ; but, unfortunately, to attain 
the same accuracy as with the apparatus I describe, you 
Lave to use four times the amount of t;me, and moreover 
the apparatus of Orsat is both costly and fragile. 

The apparatus is shown in the accompanying drawing. 
The tube a is of about 125 c.c. capacity, whilst B, although 
of the same length, holds only 100 c.c. from the mark d, 

or zero, to the mark on the capillary tube at c, and is 
carefully graduated into one-tenth c.c. The attachments 
to these tubes below are seen from the drawing, except 
that the stopcock 1 is three-way, with a delivery through 
its stem. The bottles k and l hold about one pint each. 
The tubes a and b are connected above with one another, 
and with the funnel M by capillary tubing, about one m.m. 
in internal diameter. There is a stopcock at g and another 
at f, while the funnel m, holding about 60 c.c., is ground to 
fit over the end of f above. At e is a piece of rubber tubing 
uniting the ends of the capillary tubes, which are ground 
off square to make them fit as close as possible. 

In beginning the analysis of a mixture of gases, the 
stem exit of the three-way cock 1 is closed by turning it 
so that L and A are connected through the rubber tubing; 
the stopcocks f and G are opened, and water is allowed 
to fill the apparatus from the bottles k and L, which have 
been previously supplied. When the water rises in the 
funnel m, and all air-bubbles have been forced out of the 
tubes, the stopcocks F and g are closed, the funnel M re¬ 
moved, and the tube delivering the gas to be tested 
attached in its place. By now lowering the bottle l 

slowly, and simultaneously opening the stopcock f, the 
tube a is nearly filled with gas, and the stopcock F is 
closed. The tube delivering the gas is now removed, the 
funnel M replaced, the bottle l raised, the bottle k lowered, 
and by opening the stopcock g the gas is transferred to 
the graduated tube b. By placing the bottle L on a stand 
at about the level of the water in a, the level in B and in 
the bottle K can be adjusted to the zero point, and the 

* Dinghy's Polytech. Journ., cii. 368. 
t Ccmptes Rendus, 1876, 844. 
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stopcock G is closed. The excess of gas in a is expelled 
by opening the stopcock F and raising the bottle L. The 
gas remaining in the capillary tube between c and the 
vertical part is disregarded, or in very careful work it may 
be measured and an allowance made in not filling the tube 
B quite to the zero mark, but usually it is too small to be 
worth notice. 

Having measured the gas to be tested, it is now trans¬ 
ferred by means of the bottles K and l into the tube a, 

and the fluid chemicals added by placing them in the 
funnel M and allowing them to flow down the sides of the 
tube slowly, care being taken never to let the fluids run 
below the level of the top of the vertical tube in the fun¬ 
nel. It is best to have a mark on the outside of the funnel 
at least three-fourths of an inch above the top of the level 

of the vertical tube, and never to draw the fluid down 

below this point. 
Having treated the gas with the chemical, it is trans¬ 

ferred by means of the bottles to the tube b, to be mea¬ 
sured. If the chemical gets into the horizontal capillary 
tube, the passage of a little water from the bottle K will 
remove it, before transferring the gas. When the gas 
residue is in B, and the fluid in A has been adjusted at the 
mark c on the horizontal tube, the stopcock g is closed, 
the bottle K is lowered till the level of water in it and that 
in the tube B are the same, and the reading is then made. 
The tube A is now filled with the chemical just used and 
water. By turning the stem of the three-way cock 1, so 
that it communicates with a, and also opening the stop¬ 
cock F, the contents of the tube can be run out, and water 
run through the funnel M to clean the tube for a new ab- 

Rapid Analysis of Mixtures of Gases. 



2go Determination of Potash in Potassium Salts, &c. 

ON A sorption. When the tube is clean, by turning the stopcock | 
I, so that A and l communicate, the water is forced into A, 

and the whole is ready to receive the gas for new treat¬ 
ment, By this means the gas is removed from the adtion 
of the water used to wash out the chemicals, and the 
chemicals are completely removed from any interference 
with each other when treating a mixture of gases. In 
using this apparatus the solutions are added in the fol¬ 
lowing order:— 

1. Potassic hydrate, to absorb carbonic dioxide (also 
hydrogen sulphide and sulphurous oxide* if present). 

2. Potassium pyrogallate, to absorb oxygen. 
3. Bromine, to absorb illuminants, like olefiant gas and 

acetylene, and after the absorption is complete, and the 
bromine vapours cause an expansion, a little potassium 
hydrate is added, to absorb these vapours before the gas 
is transferred and measured. 

4. Cuprous chloride in concentrated hydrochloric acid 
solution, to absorb carbonic oxide. After this absorption 
is complete the gas is transferred to the measuring-tube, 
the contents of the tube A run out, the tube washed, and 
filled with water from the bottle l. The gas is now trans¬ 
ferred to a, and treated with potassium hydrate solution, 
to absorb hydrochloric acid vapours, before the final read¬ 
ing is made in b. 

The treatment up to this point takes from twenty to 
thirty minutes, according to the amount of practice the 
operator has had with the apparatus. The gas residue 
still contains marsh gas, hydrogen, and nitrogen. By 
removing the funnel m, and attaching in its place a rubber 
tube communicating with an explosion eudiometer in a 
deep cylinder of water (both eudiometer and rubber tube 
being drawn full of water), a portion of the gas residue 
can be mixed with oxygen, exploded, and the contradtion 
and the carbonic acid determined, the marsh gas and hy¬ 
drogen being calculated by the usual formula. The nitrogen 
is found by the difference of the addition of the other con¬ 
stituents and one hundred. 

The explosion tube is simply a tube like A, without the 
lower attachment and the lateral capillary tube above, the 
funnel m being retained, and two platinum wires are fused 
into the glass near the top, to give the spark for ignition. 
It is only necessary to clamp this tube down upon a piece 
of cork in a vessel of water during explosion, and adjust 
the water-level in a tall cylinder of water when making 
the readings of contradtion and absorption of carbonic 
dioxide. 

The whole analysis can be readily completed in forty- 
five minutes, and with due care gives results that are 
pradtically corredt. Analyses done with an Orsat appara¬ 
tus, with great care, gave results almost identical with 
those obtained by the above-described apparatus in one- 
fourth the amount of time. 

The great advantage of this apparatus over the single 
tube method is, that the gas is not submitted to the adtion 
of the water used to wash out the chemicals, which I have 
found to reduce the volume of the illuminants by 2 per cent. 

Of course this method will not compare with the methods 
of Bunsen and others, where very delicate readings and 
nice precautions are taken, but it gives very good results 
for rapid work, and answers every purpose in every-day 
pradtice in a gas or metallurgical works. 

The water used in the apparatus should be of the same 
temperature as the room in which the analysis is made, 
and by careful handling little or no chemicals get into the 
bottle l. 

When working in a warm place the tube b should be 

surrounded with a water-jacket, to prevent change of 
volume in the gas while under treatment. 

Movements of Viscous Liquids.—Dr. Margutes.— 
By keeping glycerin, castor oil, &c., in regular motion for 
some time, the author has obtained charadteristic figures. 
—Les Mondes. 

* If these gases are present in large quantities, special methods are 
necessary for their estimation. 

NEW METHOD OF DETERMINING THE 

CHLORATE IN BLEACHING CHLORIDES. 

By M. E. DREYFUSS. 

The various methods hitherto proposed for this purpose 
are very complicated and unfit for industrial purposes. 
The author’s method is based on the property of cupric 
acid in a strongly hydrochloric solution of being reduced 
to cuprous oxide by the adtion of stannous chloride at a 
boil. The end of the process is indicated by the de¬ 
colouration of the liquid, which from yellow becomes 
colourless. For the process are required :— 

I. A solution of copper, made by dissolving blue-stone 
in distilled water so as to make up a litre, of which xo c.c. 
represent about o‘i grm. of metallic copper. 

II. An acid solution of stannous chloride, made by 
dissolving 15 grms. of this body in 200 c.c. of hydrochloric 
acid and making up to a litre with distilled water. 

III. A solution of potassium chlorate; 5-917 grms. of 
this salt are dissolved In a litre of distilled water ; 10 c.c. 
of this liquid are exactly equal to 0 05 grm. calcium 
chlorate. 

To find the value of the chlorate solution in comparison 
with that of potassium chlorate 10 c.c. of the solution of 
copper (o-i grm. of copper) are poured into a flask or a 
conical glass of colourless glass, holding 150 c.c., and 
50 c.c. of hydrochloric acid are then added. The mixture 
is heated to an incipient boil and titrated with the stannous 
liquid till decolourised. To the colourless liquid are added 
5 c.c. of the potassium chlorate, which oxidise a corre¬ 
sponding quantity of cuprous chloride. This quantity is 
determined by titrating again with stannous chloride. By 
this titration is found the corresponding relation between 
the cupric and the chlorate solutions. When this relation 
is once determined it does not vary as long as the solution 
lasts. 

Preparation of the Sample of Chloride of Lime.~- 
10 grms. are stirred up in 100 c.c. of water, and saturated 
with ammonia, which is added by small quantities till 
there is a slight excess. It is then boiled till the odour 
disappears, and the liquid with the precipitate is passed 
into a flask marked at 500 c.c. The liquid is let settle, 
depositing a precipitate, which contains a little ferric 
oxide. 

The introduction of a little potassa in the chloride, after 
it has been saturated with ammonia, much facilitates the 
settlement of the deposit. The presence of this deposit 
in the liquid has no very definite effect upon the results. 
When the solution of the chloride is thus prepared the 
chlorate is titrated ; xo c.c. of the cupric solution are 
raised to a boil with 50 c.c. of hydrochloric acid ; it is 
titrated to decolouration with stannous chloride ; then 
50 c.c. of the solution of the settled solution of chloride 
are added ; it is boiled, and the copper which has been 
oxidised is titrated again. This determination is applic¬ 
able also to liquid chlorides.—Bulletin de la Societe 
Chimique de Paris. 

DETERMINATION OF 

POTASH IN POTASSIUM SALTS AND IN 

POTASSIC MANURES. 

By M. A. ROUSSELOT. 

According to the nature of the salt there may have to be 
determined potash, soda, magnesia, chlorine, sulphuric 
acid, nitric acid, moisture, insoluble matter, &c. The 
author treats here merely of potash. 

A. Dissolve 10 grms. in water and make up to a litre. 
Take, according to the nature of the salt, 125 or 250 c.c., 
and introduce into a half-litre flask. Boil for a few 
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moments, and add 20 c.c. baryta-water at i-20th in case 
of a chloride, or 50 c.c. if a sulphate. Pass in a current 
of carbonic acid, boil for half an hour, let settle for some 
hours, filter into a flask marked at 500 c.c., and make up 
this volume with the washing-waters. 

B. Take in duplicate 2bo c.c. if a sulphate, or ioo c.c. 
for any other salt; put the portions into two porcelain 
capsules of 10 centimetres in diameter, add hydrochloric 
acid, and then 40 c.c. =2 grms. platinic chloride at i-20th. 
Evaporate to dryness in the water-bath, and take up in 
alcohol at 6o° mixed with i-ioth ether; wash by decanta¬ 
tion with the same liquid, so as to have about 200 c.c. of 
filtrate. 

C. Put the filter and its contents into a J litre flask, 
pour upon it boiling water in small quantities by means 
of a washing-bottle until the platinum salt is completely 
dissolved. Heat in a large porcelain capsule (16 to 18 
centimetres in diameter) about 4 litre of distilled water, 
and add 20 c.c. = 2 grms. sodium formiate(solution at i-ioth), 
and heat to a boil. Pour then into the capsule the solu¬ 
tion, likewise boiling, of the potassium chloro-platinate. 
Keep up the ebullition for a quarter of an hour, and until 
all escape of gas has ceased. When the liquid is clear 
and quite cold, filter, wash the precipitate with hot water 
acidulated with hydrochloric acid, and pour it finally upon 
the filter. Clean the sides of the capsule with a glass rod 
tipped with a small caoutchouc stopper, still using the 
acidulated water, and finally finish washing the filter with 
hot distilled water. The filter and its contents are dried, 
calcined in a small tared platinum capsule, and weighed. 
The net weight found after deduction of the ash of the 
filter is multiplied by 2ooxo'4747. We have thus at 
once the percentage proportion of KO in the salt analysed. 
This method, though somewhat long, totally eliminates 
the excess of barytic salt, and furnishes very accurate 
results. 

For the determination of potash in manures the author 
takes 10 grms. After having ground it up in a mortar, 
.and exhausted it completely with boiling water, he filters, 
-and makes the solution up to 1 litre. He then operates 
upon quantities of the liquid corresponding to 1*25 to 
5 grms. of the manure, and treats with baryta-water. 
Then, after a long boiling, at least half an hour, to expel 
ammonia and eliminate phosphoric and sulphuric acids, 
a current of carbonic acid is passed into it for half 
an hour. After boiling, to decompose the bicarbonates, 
it is let settle, and the analysis is completed by filtering 
as in the former case.—Bulletin de la Societe Chimique de 
Paris. 

METHOD FOR ACCURATE AND RAPID 

ANALYSES OF AIR. 

By E. W. MORLET, M.D., Ph.D., 

Hurlbut Professor of Chemistry in Western Reserve College. 

I HAVE made a series of daily analyses in duplicate of 
air collected at this place for six months beginning with 
January 1, 1880, and one for six months and twenty days 
beginning Odtober 1, 1880. The samples of air were col¬ 
lected in bottles with well fitting glass stoppers. A few 
drops of solution of potassium hydrate being put into the 
bottle, this was set in the open air, and the air in the 
bottle displaced by sufficient aspiration, the observer 
keeping at a little distance to the leeward side. The 
stopper was then put in place and wet with the potassium 
hydrate by inverting the bottle and turning the stopper. 
Experiment showed that it was possible to keep samples 
for many days in this way with the certainty that they 
remained unchanged. 

A mercury pump was used to withdraw the sample from 
the bottle. A rubber stopper was used to make the 
needed connection with the pump. Experiment showed 
that this rubber in contact with the alkaline solution does 
not absorb more than a hundredth per cent of oxygen 
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from the air in the bottle in twenty times the period 
during which it was in contaCt with the air used in the 
analysis. The pump discharged the air into a jar stand¬ 
ing over mercury in the laboratory trough of the apparatus 
for analysis. 

This jar being lowered, together with the cistern, over 
the recurved capillary end of the eudiometer tube, a certain 
quantity of air was taken into this tube. This quantity 
was measured approximately by using a journeyman 
pressure tube having a small bore. The quantity used 
was almost always the same, and occupied from 470 to 475 
millimetres in length of the eudiometer tube, when the 
pressure on it was that of a column of mercury of this 
same length. 

This quantity was then measured accurately with the 
standard pressure tube. This had a Jolly point in the 
vacuum at the level of the zero of the graduation on the 
eudiometer tube, which zero was at the top of the tube. 
The level of the mercury in the standard pressure tube 
being never permitted to vary more than a fraction of a 
millimetre, its vacuum was found to remain constant and 
unimpaired. When the mercury in it had been put in 
connection with the mercury in the eudiometer, and its 
upper level had been brought to the Jolly point by the use 
of a fine adjustment, the level of the mercury in the eudi¬ 
ometer was read with a microscope magnifying fifty 
diameters, and provided with an eye-piece micrometer. 
By this arrangement, when everything was prepared, it 
was possible to verify the contaCt at the Jolly point, to 
read the thermometer to the hundredth of a degree, and to 
read the level of the mercury in the eudiometer, in less 
than ten seconds. Uncertainty as to the aCtual temper¬ 
ature at the instant of final reading was in this way mostly 
avoided. This reading microscope is carried on a vertical 
cylinder which is solidly attached to the firm iron tripod 
which supports the whole apparatus. On this cylinder 
the mounting of the microscope can be clamped at the re¬ 
quired height. The microscope is then made to give 
distinft vision of the graduation on the surface of the 
eudiometer. This graduation consists of lines not more 
than the eight-thousandth of an inch wide, cut with a 
diamond. No errors exist amounting to the hundredth of 
a millimetre in the parts of the graduation which have 
been used in these analyses. When distind vision is ob¬ 
tained of the graduation, a fine adjustment moves the 
microscope vertically till the terminal lines of the eye-piece 
micrometer coincide with two lines of the graduation on 
the eudiometer. If now the horizontal focussing move¬ 
ment carries the microscope forward about half an inch 
towards the eudiometer, the microscope will give distinct 
vision of the meniscus in the tube, and its level can be 
read by the divisions of the eye-piece micrometer, which 
represent the divisions on the surface of the tube carried 
forward optically into its interior. It would be easy to 
show how far the use of such an arrangement is superior 
to that of a cathetometer for the purpose in hand, in 
accuracy, in rapidity, and in simplicity of reduction for ex¬ 

pansion of the scale. 
The measured quantity of air was next transferred to a 

jar standing over mercury in the laboratory trough. 
A quantity of hydrogen amounting to about sixty-three 

per cent of the air taken was next measured approximately, 
and added to the air in the jar. This amount was always 
the same, so that any errors which were a fundtion of the 
quantity of hydrogen should be constant in amount, and 
should not therefore affedt the differences of the analyses. 
Sixty-three per cent was used in order that the last and 
first readings of volume might be made with the same 
position of the reading microscope. 

After the air and hydrogen had had time thoroughly to 
mix, they were transferred back to the eudiometer, mea¬ 
sured, expanded, exploded, and again measured. The 
expansion was always the same. In the transfers men¬ 
tioned there is absolutely no possibility of loss or of admix¬ 
ture by leakage except by gross carelessness. The only 

I place where leakage could take place is the stop-cock at 
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the top of the eudiometer. This stop-cock was specially 
made for this place, and has not yet been found to leak, 
though it has been tested for ten minutes against an inter¬ 
nal vacuum before or after each analysis. 

Two coincident readings were obtained for each mea¬ 
surement, though the result was always calculated from 
the last reading. To secure accurate determinations of 
temperature, the eudiometer and pressure tubes are en¬ 
closed in a box with plate-glass front and back, containing 
about ten litres of distilled water. This is vigorously 
stirred, except at the instant of reading the microscope, by 
means of a current of air from a condensing pump driven 
by power. I have had no difficulty in getting the required 
two coincident readings in half a minute when the ther¬ 
mometer was rising; but when the thermometer is falling, 
the. difficulty in getting a reading of the thermometer 
which shall really represent the temperature is enough to 
make work very vexatious, for an error of a hundredth of 
a degree in the difference of temperature at two measure¬ 
ments in the same analysis is close upon the limit of 
allowance. 

Great care has been taken to obtain hydrogen of 
sufficient purity. In the early analyses, a Bunsen's de¬ 
composing cell of the common form was used. It then 
often happened that the analysis made with the first hy¬ 
drogen obtained after an interval of rest would give results 
showing a deficiency of oxygen of about a hundredth of 
one per cent. Often analyses had to be rejected, until the 
cell was freed from compounds of hydrogen with zinc or 
carbon, which had been produced by local a<5tion at the 
surface of the zinc. Finally, a cell was constructed which 
could be every morning connected with the air-pump and 
exhausted of hydrogen, so as to remove these compounds 
of hydrogen with zinc or carbon, whether they had risen 
through the liquid, or were still adherent to the zinc plate 
or dissolved in the dilute acid. The cell had a mercury 
stop-cock which interposed a barometric column against 
the leakage of air into the cell; but for additional security, 
the hydrogen coming from it passed through several 
inches of active platinum black. In this way I have now 
secured a supply of hydrogen which probably never occa¬ 
sions a difference of a five-hundredth of one per cent in 
two analyses of the same sample. Experiment shows 
that hydrogen may safely be left standing over mercury in 
a clean bell glass for a long time. I have left two samples 
for eleven weeks, which samples then were used in a 
duplicate analysis of a sample of air against a duplicate 
analysis of the same sample made with two samples of 
hydrogen just from the decomposing cell. Hydrogen 
was therefore sometimes used which had stood for a few 
days. Duplicate analyses were always made with differ¬ 
ent samples of hydrogen. 

It may be observed that the corresponding measure¬ 
ments, of different analyses were made under identical 
conditions. The calibration error, and the error caused 
by the imperfect parallelism of the reading microscope in 
its different positions, therefore, disappear from the 
differences of the analyses of different samples. The 
same is true of the error caused by the production of water 
in the eudiometer between the second and third measure¬ 
ments. in each analysis. No correction has been applied 
for this error, because the distribution of the water above 
and below the meniscus cannot be easily determined. 
The amount of water adhering to the interior of the 
eudiometer before the commencement of an analysis has 
also been made always approximately the same. This 
has been accomplished by producing a vacuum in the 
eudiometer after the analysis, and the letting the mercury 
rise in it with a determinate velocity ; when the eudio¬ 
meter is clean, considerable uniformity is thus obtained. 

In making observation as accurate as is required for my 
purpose, it is very important to keep the interior of the 
eudiometer very clean. A little irregularity in the film of 
water through which the meniscus is seen will spoil 
the reading. My eudiometer tube is cemented into a 
brass fitting which rests in a seat ground for it in the 
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bottom of the enveloping box mentioned before. The 
eudiometer can be disconnected, removed, washed with 
castic potash and shot, rinsed out with dust free distilled 
water, and replaced ready for analysis, in an hour. The 
accurate fitting of the ground seat makes it possible to 
restore the zero of the graduation on the tube to the same 
level within the two hundredth of a millimetre, without 
even the bestowal of any thought on the matter. With 
this facility, the eudiometer has been kept sufficiently 
clean for accurate reading. 

It is of course possible that the mean of all my analyses 
with the new apparatus is affected with a measurable con¬ 
stant error, though no measurable error has yet been 
traced to any assignable source. But it is certain that 
the differences in the means for different periods are 
affeCted with but very small errors. During the most 
favourable conditions under which I have used the appar¬ 
atus, taking seventy minutes for each pair of analyses of 
the same sample, the mean error of a single analysis was, 
for half a month, less than the thousandth part of one per 
cent. Having commonly to work at odd times, and more 
rapidly than this, the accuracy attained has been less; 
but, for the whole seven hundred and eighty eight 
analyses made with it, the mean error of a single analysis 
has been less than the two hundred and eightieth of one 
per cent. If, then, two samples of air differ by one fiftieth 
of one per cent in their contents of oxygen, the faCi of a 
difference can be detected with a degree of probability 
nearly approaching certainty, at an expenditure of time 
not exceeding one hour for each sample. — American 
Chemical Journal. 

CHEMICAL METHODS FOR ANALYSING 

RAIL-STEEL* 

By MAGNUS TROILIUS, Chemist to C. P. Sandberg, London. 

Introduction.—By C. P. Sandberg. 

Since the discussion on steel rails in America has forcibly 
drawn attention to the value of chemical analysis, if not 
as a necessary stipulation, at least as a guide to control 
the usual mechanical tests, some doubt has been thrown 
upon the accuracy of the analytical results obtained by 
different chemists. 

To any one having the least acquaintance with 
chemistry it is quite clear that if exactly similar results 
are to be obtained from the same borings of steel, exadtly 
the same methods must be used hy the different analysts. 
Hence the necessity (if complications are to be avoided) 
of establishing what I may call standard or normal 
methods, to be used both by the inspectors and chemists 
at the works. Remembering that the application of 
chemistry to steel rail inspedtion is yet in its infancy, it is 
of great importance to possess a perfect acquaintance with 
the best methods in use. 

Being myself a grateful pupil of Professor Eggertz, of 
the School of Mints in Sweden, it occurred to me, two 
years ago, that I could not do better than start a labora¬ 
tory of my own, and engaged one of his pupils, Mr. Troilius, 
for the purpose of analysing the steel borings from 
mechanically-tested rails, so that I might thus obtain, 
without delay, thoroughly accurate determinations. 

Moreover, in order to carry on the operations in perfedt 
accordance with the methods used at the steel works in 
England and Germany, where I had to control the manu¬ 
facture, I deemed it desirable to allow Mr. Troilius to go 
through a course of training at these works ; and I gladly 
seize this opportunity of expressing my grateful ac¬ 
knowledgments to several works in England and in Ger¬ 
many for affording every facility for such an exchange of 

* Read before the American Institute of Mining Engine 
October, 1881. From the Journal of the Franklin Institute. 
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information as was found necessary to arrive at the best 
analytical methods to be used. 

The value of this preliminary training has already be¬ 
come evident, for, after working a year in my own labora¬ 
tory, we find that the results hardly ever differ from those 
obtained at the works; or, at any rate, they rarely differ 
from the results of those professional chemists who check 
the same borings in case of any discrepancy. 

Inasmuch as this work is principally executed for 
America, it naturally follows that if it is checked by 
American chemists it will be of interest, both for them 
and for the chemists on this side of the Atlantic, to know 
the methods of analysis followed in the two countries. 
With this view, I beg to introduce the following paper, 
which has been very carefully worked out by Mr. Troilius, 
and therefore deserves the attention of the members of the 
Institute. 

I can only say of this paper, as I have said in my own, 
“ On the Specification and Inspection of Steel Rails in 
Europe,” that it fully explains the methods, which I have 
hitherto adopted, with excellent results. But if any better 
methods can be suggested by American chemists, I shall 
only be too glad to modify my present mode of working. 

It only remains for me to add that Mr. Troilius will 
have'great pleasure in answering any remarks or questions 
that maybe addressed to him with reference to the follow¬ 
ing methods for the application of chemistry to steel rail 
inspection. 

19, Great George Street, Westminster, August, 1881. 

Chemical Methods for Analysing Rail Steel. 

Useful Appliances,—One of the most useful and neces¬ 
sary appliances in a steel rail laboratory is the hot-plate. 
An iron plate, 12" X 18” X thick, heated from below 
by a good Bunsen burner, will answer very well; or, if more 
convenient, the plate may be combined with a coke fire and 
a muffle-furnace, the coke fire thus heating both the plate 
and the muffle furnace. In any case, the plate should be 
heated in such a manner as to have a boiling temperature 
at only one part, from which part the heat should gradually 
decrease towards the edges. Thus arranged, the plate 
forms a very satisfactory substitute for water-baths, drying- 
boxes, &c., as will be seen in the following description 
of the methods. There is no risk of destroying beakers, 
&c., after sufficient experience in working the plate has 
been acquired. 

A plate of this kind has been in use in the London 
School of Mines for about fifteen years, but, as far as I 
am informed, it was Mr. Snelus who first employed a plate 
in this way at Dowlais, and it has since become universally 
used in English and Welsh laboratories. I should also 
mention that it has been successfully introduced in the 
Stockholm School of Mines,'in accordance with my sug¬ 
gestion last year in the Jernkontorets Annaler. In Ger¬ 
man steel laboratories the water-bath and other more 
“scientific” appliances are more generally in use than in 
England and Wales; in faCt, I have not so far seen the 
plate used in any of the German steel works which I have 
visited. It is necessary to have the plate placed under a 
good draught, so as to iemove all the noxious fumes which 
are evolved during the operations conducted on the plate. 

As regards other useful appliances belonging to a well- 
fitted steel laboratory', they are all more or less common 
or are only occasionally used, and do not deserve as much 
attention as the above-named plate. Fluted funnels, 
however, are worthy of being mentioned as being some¬ 
what quicker to work with than ordinary plain ones. I 
have not found them in use on the Continent as frequently 
as in the United Kingdom, but they are now beginning to 
be somewhat more appreciated, even in the Continental 
countries. 

Carbon Determination.—Eggertz’s colour-test is a very 
accurate method for determining carbon in rail-steel, pro¬ 
vided the operator has sufficient experience and takes all 
the necessary precautions. At the same time, this method 
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has the great advantage of being very rapid. It is now 

nearly twenty years since this method was described in 
Sweden and Germany by Professor Eggertz, and very 
shortly afterwards Mr. C. P. Sandberg published an Eng¬ 
lish translation of the method in the Chemical News. 

In Great Britain the colour-test is now very largely used, 
every blow in the Bessemer converter being thus tested 
for carbon, and in the hands of skilled manipulators it 
gives every satisfaction. In German steel laboratories the 
colour-test is not so much used as in Great Britain, and 
costly arrangements are often employed for carrying out 
determinations of carbon by the combustion process on a 
large scale. For the daily control of rail-steel, however, 
this is rather an impracticable arrangement, when results, 
accurate within o-oi per cent, can so rapidly be obtained 
by the colour-test. 

Experience soon taught the manipulators at steel-works 
to modify the method in many respeCts so as to attain 
greater rapidity, thus deviating from the directions given 
by Professor Eggertz in 1862. There has, however, been 
some uncertainty as to many of the details, and as some 
rather serious discrepancies have occas:onally occurred, 
especially in analysing the harder classes of steel, there have 
not been wanting people denouncing the whole method. 
It is, therefore, with great pleasure that I am able to 
accompany this paper with a translation of Professor 
Eggertz’s recent article on the subject. As the contents 
of this article, or at least the more important points, were 
kindly communicated to me some weeks before it was 
published in Sweden, I have had ample opportunity of 
applying the experience thus gained, and have found it 
thoroughly corroborated by my own results. 

The most important facts in Professor Eggertz’s paper 
are contained in the rules given for (1) quantity of acid 
required for each o‘i grm. of steels of different percentages 
of carbon, and (2) minimum addition of water required 
for each ot grm. of steel dissolved in nitric acid to re¬ 
move the iron colour. 

Referring to the complete* translation, for further in¬ 
formation I will now explain how I carry out my deter¬ 
minations of carbon in rail-steel by means of the colour- 
test. My mode of manipulation is the same as that used 
at most English and Welsh steel works, with the modifica¬ 
tions of the two above-mentioned new rules of Professor 
Eggertz. 

I use o'2 grm. of the steel for testing, and along with 
every set of samples o-2 grm. of standard steel is dissolved. 
This is indispensable with the mode of procedure I adopt, 
no precautions being taken to exclude the sunlight, &c. 
The solution iseffedted in test-tubes 6 inches long, and about 
5-8th inch internal diameter. The dimensions of the 
test-tubes are not a matter of great importance, but they 
should not be too narrow. 

The nitric acid I always allow to flow into the tubes 
from a graduated burette, this being by far the best way 
of adding the acid. The tubes are then put into a beaker 
4 to 5 inches high, half filled with water. The beaker 
may be advantageously covered with a perforated tin plate, 
and the tubes put through the holes, and thus steadied. 
Heat is then applied, and boiling is continued until the 
steels are dissolved; this seldom requires more than half 
an hour, and is greatly promoted by the jumping of the 
tubes in the boiling water. When the solution is com¬ 
pleted the tubes are put into cold water, and the deter¬ 
mination of carbon is thereupon carried out by means of 
the carbon-tubes. The carbon-tubes are generally bought 
in sets of three tubes, one of which is graduated and the 
other two not. The tubes in each set are selected care¬ 
fully so as to be of the greatest possible uniformity as to 
dimensions and quality of glass ; their capacity is 20 c.c. 

In my ordinary work I put the standard steel solution 
into one of the ungraduated tubes, measuring off by aid of 

* The accompanying translation contains an addition made after 
publishing the article in Sweden, and is thus believed to be more 
complete than any translation which has already appeared in print.— 
See Appendix. 
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the graduated tube, and in very particular analyses I use 
standard steel solutions of different colours in both the un¬ 
graduated tubes. This helps the eye to catch faint differ¬ 
ences in tint. The solutions for testing are put into the 
graduated tube. 

The differences in the results, which are sometimes ob¬ 
tained when analysing the harder classes of steel by the 
colour test, are not observed as far as rails are concerned, 
and I find no difficulty in obtaining accurate results in 
this case. In fadt, as far as my experience goes, the 
carbon in rails is that element which can be most easily 
accurately determined, and this by the simple colour test. 
But even for harder steels a very much greater certainty 
is now secured by the method described in Prof. Eggertz’s 
latest publication. 

It is always desirable, if not necessary, that the standard 
steel should have a percentage of carbon not differing too 
widely from the average percentage of carbon in the steels 
for testing ; especially when dealing with very soft steels 
one finds the necessity of having a soft standard. 

In working this method for carbon estimation, when the 
carbon ranges from o-io to o'So per cent, I have obtained 
accurate determinations with great rapidity; and this, 
indeed, is the great value of the method, which is best 
seen by its application for ascertaining the carbon in every 
blow, even at the largest steel works in England, where 
hundreds of charges are made per day. Ordinarily, a boy 
is trained to do this work, under superintendence of the 
chief chemist, and consequently the cost of execution is 
but very small. 

The plan of dissolving rapidly, and then cooling the 
tubes, as just described, was originally employed by Mr. 
Snelus at Dowlais. 

(To be continued.) 

PROCEEDINGS OF SOCIETIES 

PHYSICAL SOCIETY. 

Saturday, December loth, 1881. 

Prof. W. G. Adams in the Chair. 

New Me'mbefs :—Lieut. C. E. Gladstone, R,N.; Lieut. 
C. Gauntlett Dicken, R.N.; Mr. Walter George Wool- 
combe, B.A., F.L.S. ; Rev. Professor Sircomb; Mr. 
Arthur Clayden, M.A. 

Professor Adams said that it had been thought advisable 
to invite the members to view the Smoke Abatement 
Exhibition now open, and the meeting was adjourned for 
that purpose, Professor Chandler Roberts adting as guide. 

The next meeting of the Society will be held on Jan. 28, 
1882. 

NOTICES OF BOOKS. 

'-Technisch-Chemischer jfahrbucli. (Technical-Chemical 
Annual.) Von Dr. Rudolf Biedermann. Berlin: 

.Julius Springer. 

’This work, which is now making its third yearly appear¬ 
ance, contains a large amount of matter useful to techno¬ 
logical chemists. We find, first, a statistical account of 
the chemical establishments, and the number of persons 
•employed therein, throughout Germany on December 1, 
1875. It must be noted that the table includes many 

■departments of industry which, according to English 
notions, would be placed in different categories. Thus we 
find here enumerated coal-mines, brick-kilns, limestone 

quarries, and other establishments where the operations 
carried on are purely mechanical. It is not edifying to 
find that upwards of 6000 persons were at that date 
engaged in manufacturing articles for the adulteration of 
coffee, or—translating the German literally—in making 
“ coffee surrogates.” Next follow a table of the German 
production of metals, minerals, &c., for the years 1879 and 
1880. There is a conspeCtus of the Patent Laws of dif¬ 
ferent countries, accurate as far as the space will allow. 
No one can look over this section without feeling that the 
English law contrasts disadvantageously with those of most 
other States. Next follow a variety of legal regulations 
bearing upon manufactures and commerce. The bulk of 
the work is taken up with notices of recent improvements 
in the chemical arts, and is illustrated with 162 woodcuts 
of plant and apparatus. 

Chemiker Kalender. (Chemist’s Almanac.) Von R* 
Biedermann. Berlin: Julius Springer. 

We have here a very useful pocket companion for the 
chemical profession. The author commences with a 
scientific chronology, giving the dates of remarkable dis¬ 
coveries and inventions, the promulgation of important 
theories, &c. Then follows the almanac properly so-called, 
in which the days are dedicated, not to the saints of 

mediaeval tradition, but to the discoverers born on them. 
Thus February 19th is Volta’s day, March 28th that of 

Laplace, April 18th Liebig’s, &c. Not a few days, how¬ 
ever, are still open, and not a few of the most illustrious 
men of science have found no place in the list. 

The remainder of the work is composed of “ auxiliary 
tables for the laboratory ” of a highly varied and Compre¬ 
hensive nature. There are tables of the coinage of the 
principal nations ; of the degree of fineness of the gold 
and silver alloys used ; circumferences and contents of 
circles, squares, and cubes, square and cube roots, mea¬ 
surement of certain superficies and bodies ; the metric 
system ; measures and weights of different States ; atomic 
weight, arrangement of the elements according to the 
periodic system of Mendelejeff; comparison and con¬ 
version of the thermometric scales of Celsius, Reaumur, 
and Fahrenheit; comparison of the degrees of the mercu¬ 
rial thermometer with those of the air thermometer: cor- 
redtion of thermometric degrees ; boiling-points of aqueous 
solutions ; refrigerating mixtures ; heat and work, thermic 
capacity, specific heats of compound bodies, &c. In like 
manner the author passes through the subjedts of expan¬ 
sion, vapour-tension, atmospheric pressure, light, eledhi- 
city, specific gravity, specific gravity of liquids (including 
alkalies, acids, and salts), solubilities, the outlines of quali¬ 
tative analysis (including the readtions of acids and bases), 
and the qualitative examination of solids in the dry way. 
Under quantitative analysis we find a table for the calcu¬ 
lation of results, multiples of the atomic weights and their 
logarithms, and some of the more important molecular 
weights and their logarithms. We come next to volume¬ 
tric analysis and to spedtral analysis, the latter sedtion 
being from the pen of Prof. H. W. Vogel. Finally, we 
have special diredtions for the technical analysis of water, 
alkali, bleaching-powder, &c., and a condensed list of 
recent improvements in chemical analysis. It is impos¬ 
sible, however, to form from this brief sketch any adequate 
idea of the value of the book. The labour of getting 
together, tabulating, and condensing such a quantity of 
fads and figures must have been immense. The chemist 
will, by simply consulting this pocket-book, find informa¬ 
tion, which it would take him hours to seek up from 
standard works and from files of journals and transadtions. 
We consider that Dr. Biedermann has amply earned the 
gratitude of all chemists, and we hope that his work will 
find corresponding appreciation. 

The book is printed in the Latin charadter, and with 
very little of that “ reformed,” semi-phonetic, orthography 
which has come into fashion in Berlin. 
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Ccmftes Rcr.dus Hcbdcmadaires des Seances, de VAcademie 
des Sciences. No. 21, November 21, 1881. 

Condition of Archromatism in the Phenomena o^ 
Interference.—A. Cornu.—A mathematical paper, no1 
capable of useful abridgment. 

Reactions of the Salts of Gallium.—M. Lecoq de 
Boisbaudran.—Copper sulphide precipitated from an acid 
hydrochloric solution is free from gallium, but is sensibly 
charged with it if formed in an acetic or ammoniacal 
liquid. Manganese and iron sulphides carry down gallium 
in a notable proportion. Silver sulphide carries down 
gallium if formed in an ammoniacal liquid. Arsenic sul¬ 
phide takes down a notable quantity of gallium if pro¬ 
duced in an acetic solution, but not in an hydrochloric 
solution. The precipitation of gallium by ammonia in 
excess, or ammonium sulphide, is prevented by the pre¬ 
vious addition of tartaric acid. But the presence of this 
acid does not prevent gallium from being carried down by 
the metallic sulphides. If a neutral solution of gallium 
alum is left exposed to the cold for some months, there 
is formed a wfiite deposit, which dissolves but slowly in 
dilute sulphuric acid, even with the aid of heat. The 
neutral solutions of the simple sulphate behave like those 
of alum. Lime and ferric oxide precipitated by potash in 
presence of salts of gallium, render an appreciable quan¬ 
tity of this metal insoluble. Salts of gallium give, with 
potassium ferrocyanide, a precipitate insoluble in hydro¬ 
chloric acid. This readtion is very sensitive, but it is 
necessary to use very acid solutions containing from a 
quarter to a third of the concentrated acid. The washing 
must be effedted with dilute hydrochloric acid, as pure 
water dissolves the precipitate. The readtion is not inter¬ 
fered with by salts of aluminium or by tartaric acid. One 
part of gallium shows thus after standing for an hour a 
perceptible turbidity in 175,000 parts of water. If there is 
present in a liquid little gallium and much ammonium or 
sodium acetate, gallium sesquioxide is not precipitated on 
boiling, or only in slight quantity. Barium carbonate 
completely precipitates gallium sesquioxide in the cold, 
but the precipitate, if zinc is present, contains an appre¬ 
ciable quantity of this metal. Calcium carbonate is 
therefore preferable, as it precipitates zinc less rapidly. 
Gallium sesquioxide is easily and completely precipitated 
if its hot acid solution is treated first with sodium sulphite 
(to reduce ferric salts), then with sodium carbonate almost 
to saturation, and finally with a slight excess of calcium 
carbonate. The very complex solutions obtained on at¬ 
tacking blende with aqua regia may be very advantageously 
reduced by means of scrap-iron, which is cheaper than 
zinc, and gives a much purer crude produdt. 

Crystallisation of Cadmium and Zinc Sulphides.— 
P. Hautefeuille.—In order to obtain prismatic crystals 
terminating at both extremities with brilliant surfaces, the 
author places the amorphous sulphide at the bottom of a 
porcelain crucible of o'io metre in height, and fills it up 
with alumina slightly calcined. The whole is then heated, 
when the sulphide is deposited in crystals on the surface 

of the alumina. 

Numerical Application of the Theory of Maximum 
Result of Two Dynamo-Eledtric Machines Employed 
in the Conveyance of Energy.—Maurice Levy.—This 
paper is not susceptible of useful abstraction. 

Lippmann's Method for the Determination of the 
Ohm.—M. Brillouin.—The use of open circuits does not 
simplify but complicates theoretical conditions. If in a 
closed circuit, suitably chosen, we may regard the current 
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as uniform in the whole extent of the wire, even during 
the variable period, this is not permissible in an open 
circuit. 

Remarks on the Electrolysis of Water.—D. Tom- 
masi.—On decomposing water with a single element, using 
a copper wire as positive eledtrode and a platinum wire as 
negative eledirode, the quantity of copper dissolved is 
greater than the quantity of copper deposited on the nega¬ 
tive eledirode. 

Glycerin Diformine.—P. van Romburgh.—This com¬ 
pound is a colourless neutral liquid, of a taste bitter at 
first and afterwards acid. It is soluble in alcohol, ether, 
and chloroform, insoluble in carbon disulphide. Water 
resolves it into formic acid and glycerin. Its density is 
i’304, and is optically inadtive. 

Certain Spedlral Reactions of Alkaloids and Glyco¬ 
sides.—C. Hock.—The author describes the absorption- 
spedlra of digitaline, delphinine, and belladonnine, all of 
which are characteristic. 

Electric Current Produced by Light.—P. Laur.—The 
author has observed that the Mexican amalgamation pro¬ 
cess is rendered more adtive by solar light. This result 
he finds due to certain eledtric currents, which he names 
photo-eledtric. 

Certain New Cases of Phosphorescence in Plants. 
—L. Crie.—The author has observed phosphorescence in- 
a number of fungi. 

Bulletin de la Societe Chimique de Paris, 
Tome 36, Nos. 4 and 5. 

Apparatus employed for Disinfection in the Manu¬ 
facture of Ammonia from the Distillation of Cesspool 
Liquids at the Works of the Compagnie Urbaine at 
Arcueil.—Leon Chateau.—The saturation troughs into 
which the offensive gases pass are hermetically closed, and 
placed in communication with a ventilator by an under¬ 
ground channel. The working of the ventilator is calcu¬ 
lated to produce in the saturators a draught strong enough 
to occasion a slight decrease of pressure. Between the 
saturators and the ventilator is a coke-tower, 5 metres in 
height, in which is a mixture of ferric oxide and calcium 
sulphate, prepared in a manner analogous to Laming’s 
mixture for purifying coal-gas. At the upper part of a 
column is a cistern filled with a solution of ferric sulphate, 
which flows down continually and moistens the coke of 
the column. 

Chlorides of Iron.—Paul Sabatier.—The author has 
arrived at conclusions similar to those of M. Ditte (Annates 
de Physique et de Chemie, t. 22, p. 551) as regards the 
chlorides of manganese, calcium, and iron. He publishes 
his results regarding the latter, which have not been 
treated of by M. Ditte. 

Determination of Potassa in Potassium Salts and 
in Potassic Manures.—A. Rousselot.—(See page 290.) 

A New Method of Determining the Chlorate in 
Bleaching Chlorides.—E. Dreyfuss.—(See page 290.) 

Tungstoborates.—D. Klein,—Not capable of useful 
abridgment. 

Adtion of Gaseous Hydrochloric Acid upon Iso- 
butylic Anhydride.—S. CEconomides.—The author has 
obtained by this readtion an oily body, which he is still 
studying. 

An Accessory Product obtained in the Preparation 
of Isobutylic Acetal.—S. CEconomides.—The product, 
obtained, CioH2002, is a non-saturated compound. 

Adtion of Amylene Hydrochlorate and of Amylene 
upon Benzol in Presence of Aluminium Chloride.— 
J. Essner.—The principal produdt formed is amyl-benzene,, 
apparently identical with that obtained by MM. FriedeL 
and Crafts from inadtive amyl-chloride. 
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Essence of Resin.—A. Renard.—From the portion 
distilling between 103° and 1060, the author obtains 
heptene, C7Hi2. In the products going over about 150° he 
finds three hydrocarbides, CI0Hi6 and two CioHjs. In 
the fra&ion from 169° to 1730 there are two terebenic car¬ 
bides, CioH^, the one polymerised by sulphuric acid and 
the other not attacked by it. Two carbides, CsHI4 and 
CgH^, are found in small quantity in the portion passing 
over between iofi3 and 150°. 

Preparation of Meta-tolu’dine.—O. Widman.—The 
author dissolves nitrised benzylene chloride in alcohol, 
adds a considerable quantity of hydrochloric acid, cools 
to io°, and adds zinc powder, not allowing the tempera¬ 
ture to exceed 120. When all is dissolved, and the mix¬ 
ture is no longer rendered turbid by water, heat is applied 
and the escape of hydrogen is allowed to continue for two 
hours. 

Biedermann's Central-Blatt fur Agrikultur-Cheifiie, 
Vol. x., Heft 4. 

MEETINGS FOR THE WEEK. 

Monday, Dec. 19th.—Medical, 8.30. 

- London Institution, 5. 
Tuesday, 20th.—Institute of Civil Engineers, 8. Anniversary. 

—— Pathological, 8.30. 
Wednesday, 21st,-—Meteorological 7. 
- Geological, 8. 

Thursday, :2nd.—Royal, 4.30. 
- London Institution, 7. 

Friday, 23rd.—Quekett Microscopical Club, 8. 

THE JOURNAL OF SCIENCE 
tor DECEMBER (Price is. 6d.), includes— 

Some Results of Gravitation. By Charles Mo ris. 
Miniature Physical Geology. By C. Lloyd Morgan, F.G.S., Assoc. 

R.S.M. 
The Poisonous Power of Metals. 
The Ethics of Invention. By An Old Technologist. 
The Recent “ Vivisection ” Case. 
The Ptomaines and the Snake Poisons. 
Sexual Distinctions and Resemblances. By Frank Fernseed. 

Analyses of Books. Correspondence. Notes. 

New Researches on the Passage of Rain-waters 
through Arable Soils.-—A. Audoynaud and B. Chauzit. 
—The chief loss of nitrogen is in the form of nitrates. 
Sulphuric acid is removed in considerable quantity ; phos¬ 
phoric acid only in traces. The loss of potash and sodium 
chloride is great. 

Flocculation of Small Particles and the Physical 
and Technical Relations of this Phenomenon.—Prof. 
E. W. Hilgard.— Under the influence of gentle rotatory 
movement, small particles suspended in water have a 
tendency to foim larger aggregations, which to a certain 
extent resist disruption. This tendency decreases near 
the boiling-point, and is opposed by alcohol, ether, and 
caustic or carbonated alkalies, whilst it is promoted by 
acids and neutral salts. Violent agitation destroys the 
flocks. [This principle has long been known to chemists 
who have studied sewage precipitation.—Ed. C. N.] 

Influence of Superficial Desiccation of the Soil 
upon its Hygroscopic and Thermometric Relations. 
—Prof. E. Wollny.—The evaporation of water and the 
escape of heat are reduced by superficial drying. 

A New Method of Determining the Absorptive 
Power of the Soil.—R. Zalomanoff.-—The author recom¬ 
mends the filtration method. He concludes that the re¬ 
sults obtained by agitation in a flask are conclusive; that 
Liebig’s opinion on the identity of drainage-water and 
ground-water is erroneous, and that compounds existing 
in solution and separated on passing through pulverised 
bodies or through capillary tubes assume another 
molecular condition. 

Manurial Garden Experiments.—W. Lauche and 
Prof. A. Orth.—The highest results were obtained with 
farmyard manure plus ammonium and potassium sulphates 
and superphosphate. The crop was the sugar-beet. 

Cultivation with Sewage.—H. M. Davy.—Certain 
experiments made in the old tanks at Gennevilliers. 

Determination of the Albumenoids and the Non- 
Albumenoid Nitrogenous Constituents of Plants.— 
Prof. E. Schulze and Dr. J.Barbieri.—The author describes 
the methods of determining the albumenoids by precipita¬ 
tion with copper solution, by heating the extracts with 
ferric acetate, with lead hydrate along with a little lead 
acetate, and with lead acetate alone. The nitrogen ex¬ 
isting in crystalline products of the decomposition of 
albumen is effected by the process of Sachsse and Kor- 
mann, which depends on the behaviour of nitrous acids 
with amides and amidic acids. For nitrogen present as 
ammonia the author recommends Emmerling’s method. 

Behaviour of the Sugars with Alkaline Solutions 
of Copper and Mercury.—Prof. Soxhlet, Dr. Meisl, and 
Dr. Allihn.—The results obtained are given in the form 
of tables. 

London: 3, Horse-Shoe Court, Ludgate Hill. 

NEW EDITION, REVISED AND ENLARGED. 

Just Published, Sixth Edition, Revised throughout, in One Volume, 
medium 8vo., cloth, 18s. 

DESCHANEL’S NATURAL 

PHILOSOPHY. 
AN ELEMENTARY TREATISE. 

Translated and Edited, with Extensive Additions, by 

J. D. EVERETT, D.C.L , F.R S., 
Professor of Natural Pnilosophy in Queen’s College, Belfast. 

Illustrated by 783 Engravings on Wood and Three Coloured Plates. 

*** Sold also in separate Parts, limp cloth, 4s. 6d. each. 

Part I—MECHANICS, HYDROSTATICS, and PNEUMATICS, 
Part II.—HEAT. Part III.—ELECTRICITY and MAGNE¬ 
TISM. Part IV.—SOUND and LIGHT. 

“ Systematically arranged, clearly written, and admirably illustrated 
it forms a model work for a class in experimental physics.”—Saturda y 
Review. 

.London: BLACKIE & SON, 49 and 50, Old Bailey. 

NOT|CE. 
T LEVINSTEIN & CO., of MANCHESTER, 

• being informed that statements are circulated amongst thtir 
customers to the effedt that the sale and use of their dye 

ROCCELLINE 
constitutes an infringement of a patent of the BADISCHE ANILIN 
AND SODA FABRIK, advertised by them, as numbered 786, and 
dated 25th February, 1878, for a colour called FAS I RED, instruct us 

To give Notice 

that these statements are devoid of any foundation, and to state that 
Messrs. I. LEVENSTEIN & CO. will guarantee any customer 
purchasing their 

ROCCELLINE, 

and effectually protect them against any proceedings whatever in 
respedt of the sale and use of such dye. 

Date; the 2nd of December, 1881. 
A. and G. W. FOX, Solicitors, 

Princess Street, Manchester, 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY S, Ardwick Chemical 
Works Manchester. 

\V7'anted to Hire, with option of Purchase, a 
’ ’ Filter-Press with 18 or 24 chambers. Dehne’s make in lead 

preferred.—Address, stating hire and lowest selling price, 11 Filter,” 
care of Messrs. Jno. B. Leech and Co., 5, Rumford Place, Liverpool, 

\YTanted, in the Laboratory of a Metallurgical 
’ ’ Works, a young Chemist who has successfully completed a 

course of laboratory instruction. Must be otherwise fuirly educated, 
—Apply, D. W., Box 78, Post Office, Manchester. 
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THE CHEMICAL NEWS. 

Vol. XLIV. No. 1152. 

ON THE EFFECT OF THE SPECTRUM 

ON THE 

HALOID SALTS OF SILVER, AND ON MIXTURES 

OF THE SAME.* 

By Captain W. DE W. ABNEY, R.E., F.R.S. 

The author has investigated the discrepancies which ap¬ 
pear in the accounts of the adion of the spedrum on the 
haloids salts of silver as given by various authors, and 
eliminated some sources of error from the results obtained 
by them. 
t He has also shown that in mixtures of the haloids a secon¬ 
dary adtion takes place, by which, in certain cases, the 
spedtra photographed on them take a totally different form 
to that which they would take, supposing that the effedt 
of the rays is an integration of the effedts on each haloid 
taken separately. 

PRELIMINARY REPORT TO THE 

SOLAR PHYSICS COMMITTEE ON THE 

SUN-SPOT OBSERVATIONS MADE AT 

KENSINGTON, f 

By J. NORMAN LOCKYER. 

Since the commencement of the observations, in Novem¬ 
ber, 1879, of the most widened lines in sun-spots, about 
220 observations have been made : the maps for the first 
and second hundred observations have been drawn up and 
the tabulation of the first hundred completed. The re¬ 
ductions are being carried on, and I hope shortly to be 
able to lay a full report upon the 200 observations before 
the Committee, but desire, in the meantime, to lay the 
present preliminary one obtained before it. 

The reduction of the first hundred observations, extend¬ 
ing from November, 1879, to September, 1880, has yielded 
the following results :— 

1. An immense variation from spot to spot is to be ob¬ 
served between the most widened lines seen in the first 
hundred observations. Change of quantity or density 
will not account for this variation. To investigate this 
point I had the individual observations of lines seen in the 
spedrum of iron plotted out on strips of paper, and I then 
tried to arrange them in order, but I could not succeed, 
for even when the observations were divided into six 
groups, about half of them were left outstanding. 

2. If we consider the lines of any one substance there 
is as much inversion between these lines as between the 
lines of any two metals. By term inversion I mean of any 
three lines A, B, C, that we may get A and B without C, 
A and C without B, B and C without A, and so on. 

3. We have reason to believe, from experiments made 
here, that most of the lines seen in the spedrum of iron 
volatilised in the oxy-hydrogen blowpipe flame are amongst 
the most widened lines. 

4. Certain lines of iron have been seen at rest, while other 
adjacent lines seen in the spedrum of this metal in the 
same field of view have shown change of wave-length. 

* Summary of a Paper read before the Royal Society, December 
15, 1881. 

•f A Paper read before the Royal Society, December 15, 1881. 
Communicated to the Royal Society at the request of the Solar 
Physics Committee, 

5. The spedrum of iron in the solar spedrum is more 
like that of the arc than that of the spark. 

6. The greater part of the lines seen in spots and flames 
are common to two or more substances with the dispersion 
employed. 

7. The first hundred spot observations being compared 
with a hundred observations of the spedra of flames, 
made by Tacchini at Palermo, have shown that there is 
no iron line in the region 6-F common to spots and pro¬ 
minences. 

In addition to these fads, already communicated to the 
Committee in more or less detail at different times, the 
following | have been noticed in the continuation of the 
reductions. 

8. The lines of iron, cobalt, chromium, manganese, 
titanium, calcium, and nickel seen in the spedra of spots 
and flames are usually coincident with lines in the spedra 
of other metals, with the dispersion employed, whilst the 
lines of tungsten, copper, and zinc, seen in spots and storms 
are not coincident with lines in other spedra. 

g. The lines of iron, manganese, zinc, and titanium most 
frequently seen in spots are different from those most fre¬ 
quently seen in flames, whilst in cobalt, chromium, and 
calcium the lines seen in spots are the same as those seen 
in flames. 

10. Towards the end of the first series a few lines ap¬ 
peared among the most widened ones which are not re¬ 
presented, so far as is known, among the lines seen in the 
spedra of terrestrial elements. This change took 
place when there was a marked increase in the solar 
adivity. 

So much for the results from the first series of obser¬ 
vations. 

The second series began on 29th September, 1880, and 
comes down to Odober, 1881. From a partial redudion 
of the observations the following results have been 
obtained :—• 

11. The number of new lines seen amongst the most 
widened lines has been steadily increasing. Many of these 
lines are very faint in the solar spedrum, and are unre¬ 
corded by Angstrom, while they are wide and dark in the 
spot-spedrum. 

12. In the months of May and June of this year (1881), 
there was a great change in the spedra of the spots, the 
old lines dying out and new lines appearing. 

13. When series of observations, consisting of ten conse¬ 
cutive observations of the spedra of spots, taken from the 
commencement of the first series in November, 1879, and 
from the end of it on 7th September, 1880, were compared 
with those made towards the end of the second series on 
18th July, 1881, it was found that the lines widened in 
each set were markedly distind from those in the other 
sets. To show this, I lay the maps containing the three 
sets of observations before the Committee. 

14 At the commencement of Odober, i88r, there was a 
change in the spedra of the spots similar to that which 
took place in May and June, but much more abrupt, for 
only one of the old lines remained. This is exadly 
analogous to the variations Tacchini saw in the spedra of 
the prominences in the region F to b, in December, 
1872. 

15. In the first series of observations the total number 
of most widened lines in the region F to b was fifty-seven, 
forty of which were due to iron, whilst in the second series 
the total number of lines seen was 104, and the iron lines 
faded away gradually, the last disappearing on 26th July, 
1881. 

16. So far as the observations have gone there has been 
no difference caused by the nearness of the spot to the 
limb. 

( 17. At the present time more than 75 per cent of the 
most widened lines are not represented in the spedra of 
terrestrial elements. 

18. A line of titanium at wave-length 5865-o and a line 
of barium at wave-length 5852-5 are amongst the recent 
most widened lines. Both these are long lines in the 
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spedra of these metals. The line at wave-length 5852-5 
has been seen by Young in flames, with a frequency of 

eight. __ 

ON A NEW ELECTRICAL STORAGE BATTERY.* 

By HENRY SUTTON, Ballarat, Vidoria. 

The great utility of some thoroughly practical method of 
conserving eledric force has caused a great deal of atten¬ 
tion to be applied to the subjed; no system of eledric 
supply can be considered as perfed until some means is 
used to so store the force generated that it may be drawn 
off equally and regularly, and this whether the generator 
be on or off. If we take, as an example of eledric supply, 
the present systems of eledric lighting, it is at once seen, 
should an accident or stoppage take place in the machinery 
generating the current, the whole of the apparatus, such 
as lamps or motor-machines are influenced ; should there 
be a reservoir of eledricity between the generator and the 
apparatus of whatever sort for utilising the force this in¬ 
convenience would not occur. 

All the present systems of storing eledricity depend on 
certain chemical changes produced by eledrolysis. 

I have gone through a long series of experiments on 
storing eledricity and made many forms of cells, one 
being a porous pot containing dilute hydric sulphate, and 
a sheet of lead, in an outer vessel, containing a sheet of 
lead in solution of acetate of lead, the plate in the porous 
pot being made the positive eledrode: this cell had the 
power of storing eledricity, by peroxidising the positive 
eledrode, and depositing from the acetate of lead solution 
metallic lead on the negative eledrode, the hydrogen 
having combined to form acetic acid. On discharging 
the peroxide is reduced, and the oxide formed during dis¬ 
charge on the other plate dissolving in the acetic acid 
forming the original solution of acetate of lead; by this 
means I eliminated the injurious effeds of the hydrogen on 
charging. 

During my experiments I found that red oxide of lead 
is a very bad condudor of eledricity, and the peroxide a 
good condudor. I also discovered that by amalgamating 
lead plates with mercury a marked increase was immedi¬ 
ately manifest in polarisation effeds, the plates becoming 
more uniformly and rapidly peroxidised when used as 
positive eledrodes, and local adion entirely disappearing. 
These mercury amalgamated plates at once gave me an 
advance of other cells. I used them in many ways, con- 
struding cells in which the positive plate was amalgamated, 
and the negative coated with red oxide, or with peroxide, 
produced by treating red oxide with dilute hydric nitrate 
till the brown precipitate of peroxide fell, the precipitate 
being washed and painted on the eledrode. I also amal¬ 
gamated the negative eledrode simply. I found that in 
every way positive eledrodes amalgamated produced the 
best results. I also made cells in which either peroxide 
or red oxide was formed into a porous conglomerite, 
using the conglomerites as eledrodes, immersed in dilute 
hydric sulphate. I construded cells with parallel plates, 
red oxide or peroxide being filled in between the plates : 
in this experiment red oxide is useless and peroxide effi¬ 
cient. In all these experiments I succeeded in storing 
eledricity to different extents. 

Having thoroughly satisfied myself that positive elec¬ 
trodes amalgamated with mercury were the best, I investi¬ 
gated the behaviour of various forms of negative eledrode, 
having in view the conservation of the hydrogen ; this I 
thought to do by occluding the hydrogen in suitable elec¬ 
trodes, as spongy platinum or metallic palladium ; but as 
both these methods would be useless owing to expense I 
did not even experiment on them. 

I further thought that by having negative eledrodes, 
whose oxides should be soluble in the solution, and which 
could be re-deposited from the solution, or by having me- 
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tallic solutions from which metal could be deposited, the 
resulting solution being such that should, on the oxidation 
of the deposited metal, combine with the oxide and again 
form the original solution. 

I thought that success in this manner would result in a 
powerful and constant source of stored energy, the cell 
would not polarise itself during discharge, as is the case 
in both Plante and Faure cells ; in these cells the pesoxide 
formed by the discharge produces a contrary electromotive 
force. 

Experimenting from this train of thought, the results I 
have obtained are such as to have an important practical 
bearing on the future of eleCtric work. 

The experiments comprised amalgamated lead as a 
positive electrode with negative electrodes composed of 
either zinc, iron, or copper, in each case the solution be¬ 
tween the eledrodes being a salt of the metal composing 
the negative electrode. With zinc, sulphate of zinc was 
the solution; with iron, sulphate of iron ; and with copper, 
sulphate of copper being the solution. In all these cases the 
results were not only far more powerful than any form of 
cell I had previously devised, but also very constant, the 
polarisation lasting many times longer than any other 
form of cell. The cell with zinc negative eledrode I dis¬ 
carded, owing to the necessity there would be to keep the 
zinc plate amalgamated to prevent local aCtion, the iron 
negative eledrode being set aside owing to the iron oxidi¬ 
sing when the cell was not in use. The cell having a 
negative eledrode of copper, a positive electrode of lead 
amalgamated with mercury and a solution of cupric sul¬ 
phate, 1 have adopted as a thoroughly economical, lasting, 
and practical form of storage reservoir. The chemical 
changes in this cell are exceedingly interesting and beau¬ 
tiful, the cell being composed of a sheet of lead cleaned 
with dilute sulphuric acid apd amalgamated thoroughly 
with mercury, and a sheet of thin copper a little shorter; 
the two sheets are perforated with a number of holes and 
then rolled in a spiral, separated by rubber bands cut every 
five inches, the holes in plates and cuts in rubber bands 
being to allow free circulation of the solution (the short 
plate being uppermost before rolling). This combination 
is immersed in a solution of cupric sulphate, and the amal¬ 
gamated lead plate made the positive eledrode of a suit¬ 
able source of eledricity. The chemical adion being the 
oxygen of the decomposed solution combines with the lead, 
forming a perfedly even coating of the insoluble peroxide, 
the hydrogen replacing the copper of the solution, the 
copper being deposited in the metallic state on the negative 
eledrode. As the decomposition of the cupric sulphate 
proceeds it gradually loses its azure blue colour, becoming 
more acid, and finally when the whole of the copper is 
deposited, we have the solution colourless and transformed 
into hydric sulphate and water, the positive eledrode per¬ 
oxidised and copper deposited on negative eledrode. 
During discharge the peroxide is reduced and the copper 
element oxidised, the oxide combining with the acid and 
forming cupric sulphate, the solution returning to its ori¬ 
ginal colour. This change of colour forms a. beautiful 
means of telling when the cell is charged ; it is a veritable 
charging gauge. The power of this cell is very great and 
very constant; it can be made to last for hours, the time 
being dependent on the quantity of cupric sulphate decom¬ 
posed. 

I have, by the decomposition and recomposition of one 
pint of cupric sulphate, obtained over two hours’ effedive 
work by heating to a red-heat one inch of No. 28 iron 
wire, the cell measuring internally 4 inches deep and 
4 inches diameter. 

I construded cells with free crystals of cupric sulphate 
' suspended in the solution, and found that the presence of 

free crystals prevented the oxidation of the amalgamated 
lead eledrode, it being essential that the solution becomes 
slightly acid before the peroxide will form. The cell 
during charging gives out a peculiar rattling noise, which 
I consider due to the deposition of copper on negative 
eledrode altering the form of the spiral. 

New Electrical Storage Battery. { 

♦ A Paper read before the Royal Society, December 15, 1881. 
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A pra&ical form of cell for storing purposes ought to be 
made by fixing a series of amalgamated lead plates in a 
box in grooves, as in Cruikshank’s trough battery, filling 
between the plates with solution of cupric sulphate, and 
passing a current through of sufficient tension to overcome 
the contrary electromotive force of the series, the positive 
sides of plates being peroxidised and copper deposited on 
the negative sides. I have two boxes on this plan, each 
containing twenty-five plates, the total being equivalent 
to fifty cells. By this means batteries of great tension 
can be charged from thirty Bunsens. A number of twenty- 
five plate boxes can be coupled in quantity for charging 
and tension during discharge. Twenty such boxes, 1 foot 
square, internal measurement, will give in series a battery 
of 500 pairs 1 foot square plates. , 

It will be seen from the foregoing that this method of 
conserving energy has a wide field before it, and as it will 
benefit fellow-workers in science, placing in their hands a 
means of experimenting with powerful eledtric currents, I 
give it without reservation, freely and untrammelled by 
patent rights for their use. 

ON THE 

ESTIMATION OF NEUTRAL FAT AND 

PALMITIC AND OLEIC ACIDS IN 

PALM OILS AND AUTOCLAVED MATERIAL. 

By FREDERICK SEAR, A.I.C. 

Dissolve about 5 grms. of the palm oil or autoclaved 
material with 100 to 150 c.c. carbon disulphide in the cold, 
in a flask provided with a well-fitting cork. The whole 
is then allowed to stand for three or four hours with oc¬ 
casional agitation. At the expiration of this time, the 
contents of the flask are thrown upon a filter (the filtrate 
being collected in a tared flask), thoroughly washed with 
carbon disulphide, and the filtrate distilled as low as 
possible on a water-bath, dried, and weighed. The 
residue, which consists of neutral fat and zinc oleate, is 
saponified with alcoholic potash, the soap decomposed 
with an acid, the aqueous portion separated from the 
fatty acids, and the zinc precipitated from a hot solution 
by means of potassium carbonate. The zinc carbonate 
is then collected, and estimated as such, or as zinc oxide, 
and the quantity of zinc oleate to which it corresponds 
calculated. Subtracting this from the weight of the mix¬ 
ture of neutral fat and zinc oleate, the weight of the 
former is obtained. The amount of oleic acid is calculated 
from the zinc oleate. By adding together the weights of 
the neutral fat and oleic acid and subtracting from the 
weight of the oil taken, the quantity of palmitic acid is 
ascertained. 

The following example will serve to illustrate the 
above:— 

5'439 grms. of a palm oil gave 4*300 grms. neutral fat 
and zinc oleate. 

Zinc carbonate obtained 0*2445 grm., equivalent to 
1*2265 grms. zinc oleate and 1*1030 grms. oleic acid. 

4*300 — 1*2265 = 3*0735 grms. neutral fat. Therefore 
5*439 substance gave :— 

Percentage. 

Neutral fat.3*0735 = 56*509 
Palmitic acid .. .. 1*2625 = 23*208 
Oleic acid. 1*1030 = 20*283 

5*4390 100*000 

LaCtic Acid, and the Alcoholic Fermentation of 
Milk.—Dr. G. Musso.—LaCtic acid does not exist in 
freshly-drawn milk. Whenever it is formed there appears 
an alcoholic ferment, and ponderable quantities of alcohol 
are formed.—Biedermann's Centralblatt, 

CHEMICAL METHODS FOR ANALYSING 

RAIL-STEEL* 

By MAGNUS TROILIUS, Chemist to C. P. Sandberg, London. 

(Continued from page 294.) 

Phosphorus Determination.—The greater number of steel¬ 
works which I have visited use the Eggertz’s moiybdic 
method for determination of phosphorus in steel. Except 
in Sweden, however, it is only at one large works in Ger¬ 
many that I have seen this method carried out in the 
way originally described by Professor Eggertz, and at 
those works superior appliances, &c., enable the manipu¬ 
lators to obtain pretty quick, and certainly very accurate, 
results, even when using weighed filters, and working 
upon the small prescribed quantity of one gramme. At 

j other German works it was the practice to re-dissolve the 
phospho-molybdate obtained, and to finish the analysis by 

I the magnesia method. But at all the English and Welsh 
works with which I am acquainted the phosphorus is esti¬ 
mated by weighing the phospho-molybdate itself. Several 
grammes of the steel are always used, and the precipitate 
is generally brushed off from the filter. Only at one 
Welsh works have I seen it gently burnt, so as merely to 
incinerate the filter. 

The former of the two last-named modes of manipula¬ 
tion is the one I use. Like so many other useful modifi¬ 
cations in the chemistry of iron and steel, this plan was 
originally introduced at Dowlais by Mr. Snelus. In the 
following pages I will describe the process, and, at the 
same time, refer briefly to the Welsh “ burning” method 
and to the magnesia method, &c. 

The Burning Method.—The solution of the steel for the 
determination of phosphorus is an easy operation. Not 
less than 5 grms. of steel are dissolved in a mixture of 
equal volumes of strong nitric and hydrochloric acids. (I 
use for this purpose nitric acid 1*42, and hydrochloric acid 
1*195 sp. gr.) No loss through escape of phosphorus in 
combination with hydrogen is hereby incurred. The 
solution is evaporated to dryness, and heated until all 
dark fumes have ceased to escape. A beaker or a porce¬ 
lain dish may be used, according to circumstances, and 
evaporations, &c., are performed on the hot plate. By the 
evaporation to dryness the complete solution of the steel 
is secured, all organic matter is destroyed, and the silica 
can be separated, which is advisable if it is present in any 
noticeable quantity. 

The dry mass is then dissolved in strong hydrochloric 
acid, the excess of acid removed by evaporation, hot 
water added and the silica filtered off. (If little or no 
silica is present it is, of course, unnecessary to filter it off, 
and the precipitation of phosphorus may then at once be 
proceeded with.) The filtrate is evaporated down to a 
small bulk, so that it is only just fluid; it is allowed to 
cool, and then about 4 cc. of the strong nitric acid are 
added. A little rinsing water is introduced so as to make 
the bulk about 20 cc. The beaker is strongly shaken in 
the right hand, while from a pipette, which is held in the 
left hand, 20 cc. of the solution of molybdate of ammonia 
are allowed to run into the beaker in a thin stream. 

The solution of molybdate is prepared by dissolving 
100 grms. of molybdate of ammonia in 1000 cc. of water 
and 100 c.c. of ammonia, o*88 sp. gr. It is of no advan¬ 
tage to use less strong solutions of molybdate than this, 
as one has then to employ a larger quantity of the same, 
and thus obtain a greater bulk, the work being thereby re- 

arded. 
After pouring in the solution of the molybdate a few 

drops of ammonia (o*88)are added, and thebeaker is shaken 
until the precipitate of iron has disappeared. The phospho- 
molybdate is then completely down, and you have only to 
leave the beaker on the less hot part of the plate at least 
for one hour, during that time allowing it to settle, and 

* Read before the American Institute of Mining Engineers 
Odtober, 1881. From the Journal of the Franklin Institute. 
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shaking it up again repeatedly. After the last shaking 
the precipitate must separate distinctly, and leave a per¬ 
fectly clear, supernatant solution. There is no danger of 
gettiug molybdic acid down, even if you were to boil for a 
moment or to use a large excess of molybdate, provided 
that there is a sufficiently large quantity of nitric acid 
present; but, if there is arsenic in the steel, this will come 
down along with the phosphorus, and cause too high re¬ 
sults. The using of the ammoniacal solution of molybdate 
and ammonia causes a considerable elevation of tempera¬ 
ture ; hence, as will be shown below, the precipitation of 
arsenic. 

After settling, pour the liquid on a good Swedish 4 inch 
filter; wash the filter with cold water containing x per 
cent of nitric acid until it is quite white ; wash the pre¬ 
cipitate in the beaker once by decanting with ordinary 
water, moderately hot, and finally wash the precipitate 
down on the filter, and coiled it at the centre with as few 
washings as possible with ordinary water, moderately hot. 
The filter should be quite white before the precipitate is 
washed on to it. 

If the washing is conducted in this way no loss will be 
incurred in dissolving, neither will the fluid run thhrough 
turbid. The solubility of the phospbo-molybdate pre¬ 
cipitate, at 160 C., is given by Professor Eggertz as 
follows:— 

In pure water. 1 part in 10,000 
In water, with 1 per cent of nitric acid 1 ,, ,, 6,600 
In hydrochloric acid, i,i2 . 1 ,, ,, 550 
In nitric acid, 1-2   1 ,, ,, xgo 

If to the solvent be added a solution of molybdate of 
ammonia, equal to about half of its volume, the solvent 
adtion seems to be considerably lessened. 

After washing, unfold the filter containing the precipi¬ 
tate upon another filter and put it upon the edge of the 
plate to dry. The unfolded filter should be covered with 
a large watch-glass, so as to prevent dust from getting 
into it. As to the temperature for drying, this is by no means 
so essential a point as is often supposed, and the precipi¬ 
tate may be dried for hours at a temperature between 100° 
and 140° C. without changing its percentage of phosphorus 
in any noteworthy degree, as stated by Professor Eggertz, 
whose results in this respedt are compiled in the following 
table:— 

Temperature Loss per cent of weight of precipitate. 
95°—xoo° C. 0-40 

100°—120° C. o '20 
120s—140° C. 0-05 

95°—i40°C. o'65 

The total loss in weight is thus only o-65 per cent when 
drying at 140° C., and this has no practical influence, con¬ 
sidering the small amount of phosphorus in the precipitate 
and the large quantity of steel operated upon. The pre¬ 
cipitate also retains its yellow colour at the temperature 
of melting lead (355° C.), but gets black at the temperature 
of melting zinc (400° C.) 

When dry, the precipitate is shaken down into a 
weighed platinum, or porcelain dish, the brush not being 
applied until nothing more can be loosened from the filter 
by mere shaking. It is a convenient pradtice to hold 
the filter in the left hand, and to knock gently on this 
hand with the other. 

Having thus given the outlines of my mode of using the 
molybdic method, I would add the following precautions, 
which are necessary for attaining accurate results:— 

1st. Removing excess of hydrochloric acid from the so¬ 
lution by evaporation. 

2nd. Adding the solution of molybdate in a very thin 
stream, shaking well. 

3rd. Great care in the washing and brushing off. 
As for the weighing, it is advisable to dry in the vessel 

repeatedly, and weigh two or three times before deciding 
the weight finally. 

Analysing Rail-Steel. ICidcc.c^8f?s’ 

In Eggertz's original method there is used for the de~ 
termination of phosphorus in steel only 1 grm. The so¬ 
lution of molybdate is prepared from 100 grms. pure 
molybdic acid to 422 c.c. ammonia (o'95 sp. gr.), and 1250 
c.c. nitric acid (i'2 sp. gr.). By using such a small 
quantity of steel one advantage is gained, viz., that no 
evaporation after separation of the silica is required, the 
bulk being very small if the washing has been carefully 
performed. But, of course, brushing cannot be applied 
when such a small quantity of steel is taken. Weighed 
filters have to be used. 

As to the precipitation in this case,you may manage to 
have the iron solution of 15 to 20 c.c. volume, and add to 
the same at least half its volume of the above-mentioned 
solution of molybdate. The solution is well stirred and 
left at a temperature of 40° C. for 1 to 3 hours, after which 
the precipitate is collected on the weighed filter, dried and 
weighed. 

In Sweden it is of great importance to keep the tem¬ 
perature not above 40° C., as some of the very purest 
Swedish irons and steels contain arsenic, which will come 
down as a yellow precipitate similar to the phospho-molyb- 
date. At 70° C. this arsenio-molybdate (containing 4'ii 
per cent of arsenic) comes down pretty quickly, and, on 
boiling, it precipitates at once. It is easy to understand 
how important it must be to avoid estimating the arsenic 
as phosphorus in, for instance, a Dannemora “ Walloon ” 
iron, where the phosphorus may be only o'oi per cent or 
less. If the right temperature benegledted the phosphorus 
would, perhaps, appear to be o-oz per cent ; but this would 
still be serious in such pure material. In faft, it is to be 
feared that many mistakes on the part of consumers o 
Swedish steels are committed through overlooking the 
presence of arsenic. 

It falls beyond the limits of this paper to describe Prof. 
Eggertz’s method for separating and determining the 
arsenic in steel, and I have only to mention that I have 
not been troubled with arsenic in any of the rail-steels 
with which I have had to do. 

The Burning Method.—As to the method of burning the 
precipitate above referred to, I may say that I saw it 
pradtised two years ago at a large works in South Wales, 
but .not until lately have I had time to try it myself. At 
the works in question it was the pradtice to put the wet 
filter containing the precipitate in a platinum crucible, 
and to place this in the fore part of a hot muffle-furnace, 
so as to incinerate the filter. A certain corredtion, as I 
was told, was made for the expelled ammonia before 
taking down the result. However, I have found hitherto 
that by adding the filter to the precipitate after determina¬ 
tion by the brushing method, in the usual way, and putting 
it all into a weighed porcelain crucible, then carefully 
charring the filter and burning it over a gentle flame from 
a Bunsen burner, no very different results are obtained ; 
indeed, in most cases I have found the weight, after 
burning, only so much higher than after brushing, as 
would correspond with the weight of the filter-ash, and 
in no case have I found it less than after brushing. It 
appears that 140° C. is the highest temperature that can 
be used when only drying of the precipitate is intended, 
for at higher temperatures the filter paper begins to change. 
But, as far as the above-named experiments show, it is 
quite feasible to incinerate the filter without pradtically 
altering the composition of the precipitate. A continued 
series of such experiments will give a list the average of 
which will show the accuracy obtainable by the burning 
method. 

(To be continued.) 

Manurial Experiments on Fruit Trees.—Dr. P. 
Sorauer.—If liquid manures are too much diluted the trees 
are injured by being compelled in seeking nourishment to 
take up more water than they need. On the other hand, 
too concentrated solutions occasion a decay of the roots. 
—Bicdcrmann's Centralblatt. 
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PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, December 15, 1881. 

Prof. H. E. Roscoe, President, in the Chair. 

The following certificates were read :—H. L. Buckeridge, J. 
F. Heyes, T. Pitt, G. McRobert. Duringthe evening aballot 
was held, Messrs. Makins and Warington being appointed 
Scrutators. The following gentlemen were declared by 
the President to be duly eledted Fellows of the Society:— 
C. Armitage, D. E. Anatole, J. Bingley, C. H. Bothamley, 
j. D. Custance, G. W. H. Clements, T. Farmer, A. B. 
Griffiths, R. P. Gardner, W. B. Harrington, H. E. Head, 
J. Innes, W. Jackson, R. V. Jackson, P. S Looker, R. F. 
Mathews, K. D. Naegamvala, J. B. Orr, W. F. Reid, W. 
Rupp, H. Ross, F. Sear, C. H. Sieber, J. W. G. Stevens, 
C. H. Slaytor, D. R. Steuart, B. E. Smith, C. A. Still, R. 
Tervet, J. S. Topham, Rev. E. W. Volckxson, B. Wilkin¬ 
son, J. Whitlock. 

The President then called on Mr. V. H. Veley to read 
a paper entitled “ On some Higher Oxides of Manganese 
and their Hydrates.” The author has carefully prepared 
pure oxides of manganese containing less than x per 1000 
of potassium and 1 per 68co of calcium. He has heated 
the higher oxides in currents of nitrogen and in pure 
hydrogen, estimating the water evolved and the loss of 
weight of the oxide. The temperatures used varied 
between 80° to 200°; a few experiments were made at higher 
temperatures. At certain points in the thermometric scale 
the manganese compound remained unaltered on continued 
heating at that temperature. On this ground the author 
concludes that a definite oxide or hydrate was formed. 
On raising the temperature, a further loss of water or 
oxygen takes place, until another point in the thermo¬ 
metric scale is reached, at which the manganese com¬ 
pound again remains unaltered on continued heating at 
that temperature; the author concludes that another 
definite oxide or hydrate is formed, and so on. By such 
experiments the author has established the existence of 
the following substances : Mn24032,3 H20 ; Mn24044 with 
8,6, 4, and 2 molecules of water ; Mn240458H20 ; Mn24046 
with 3 and 2 molecules of water; Mn240472H20. The 
author has determined the specific gravity of some of 
these oxides. He concludes with some theoretical dis¬ 
cussion as to the probability of the metallic oxides having 
formulae m.uch more complicated than those usually 
assigned to them. 

Mr. Howard then read a paper “On a New Alkaloid 
from Cinchona Barkf by D. Howard and J. Hodgkin. 

The authors have discovered in the bark of China Cuprcea, 
described by Dr. Flirckiger, an alkaloid which appears to 
be peculiar to the species, which is quite distincSb from 
that described by Arnaad under the name of cinchonamine 
(Akad. Sci., 93, 593). This bark, first imported in 1871, 
differs much in its extreme hardness and tenacity from all 
other cinchona barks. During the last few months large 
quantities have been sent over from Buccarramanga, in 
the province of Santander, where it is said to form vast 
forests. The bark varies greatly in value, some specimens 
containing no quinine, others upwards of 2 per cent; some 
quinidin and cinchonin are also found in the bark, but no 
cinchonidin. The new alkaloid in its general properties 
and composition of its platinum salt closely resembles 
quinine. It differs only in the solubility of its salts and 
the readiness with which the alkaloid crystallises from 
ether. The authors suggest the name homoquinine. 
100 c.c. of ether dissolve 0-57 of the alkaloid at 120. It is 
much more soluble when other alkaloids are present, and 
is very apt to show supersaturation. The sulphate 
crystallises in shorter needles than the quinine salt, and 
contains 6 atoms of water. Water at 100° dissolves 1 per 

cent; at 120, 0-25 per cent. The disulphate is extremely 
soluble and fluoresces. The oxalate, tartrate, hydro¬ 
chlorate, nitrate, and hydriodate were also prepared. The 
rotation of the alkaloid and its salts is almost identical 
with that of quinine. Further investigations on larger 
quantities of the alkaloid are promised. 

Mr. Cownley said that in conjunction with Dr. Paul, 
he had discovered some months back an alkaloid in 
Cuprcea bark which differed from the other well-known 
cinchona alkaloids. They had experienced some difficulty 
in obtaining it pure, but during the last few weeks had 
succeeded. The communication was already in type, and 
would appear in the Pharmacetitical Journal of this week. 
He was therefore very much surprised to hear Messrs. 
Howard and Hodgkin’s paper, which apparently described 
the same alkaloid. 

In answer to several questions, Mr. Howard said that 
in the present state of legislation, he had not thought it 
desirable to test the physiological aCtion of this alkaloid 
on any other vertebrate than himself. The amount of 
alkaloid varied, but was usually about 10 per cent of the 
quinine present. He was quite delighted to hear that the 
presence of this alkaloid had been simultaneously con¬ 
firmed by the experiments of Mr. Cownley. 

The President then left the Chair to communicate a 
paper entitled “ Contributions to the Chemistry of the Rare - 
Earth Metals,” by B. Brauner. 

The Chair was taken by Dr. Voelcker. 
The President said that this communication was inte¬ 

resting as being the first fruits of a system of Science 
Fellowships, founded at Owen’s College. The Fellow¬ 
ships were given not by competitive examination, but to 
those candidates who had shown most ability and power 
in original research. The principal objedt of Dr. Brauner’s 
research was to determine the position of the cerite metals 
in the periodic system by a careful study of their com¬ 
pounds. Mendelejeff places cerium (Ce = i4o) in the 
fourth group (vertical), but is doubtful as to position of 
lanthanum and didymiurn. Lothar Meyer places cerium 
(Ce=i37) in the third group, La = 139 in the fourth group, 
and Di = i47 in the sixth; afterwards he places all three 
elements—La 139, Di 140, Ce 141—in the third group. 
The author some years ago proposed that these metals 
should be placed in the eighth series (horizontal) in the 
third, fourth, and fifth, thus— 

Group III. IV. V. 

Series 8 .. .. La 139 Ce 141-6 Di 147 

If cerium belongs to the fourth group it should have a 
tetrafluoride, CeF4, as the existence of such a body was 
not by any means established. The author first prepared 
some pure hydrated dioxide, Ce204+3H20. By treating 
this with aqueous hydrofluoric acid, a brownish powder 
was obtained, having the formula CeF4+H20. When 
heated this substance evolves hydrofluoric acid and a gas, 
which liberates iodine from potassium iodide, possibly 
according to the equation CeF4.H20 = CeF34-H20 + F(?). 
A double salt, 3KF.2CeF4+2H20, was also obtained as 
a yellowish white crystalline powder, The author then 
proceeded to study peroxide of didymiurn. Didymiurn sul¬ 
phate was first purified by a long series of crystallisations, 
and finally precipitated from the hot aqueous solution 
by oxalic acid. On ignition, &c., a pure oxide was finally 
obtained, the hydrochloric solution of which gave the 
spark speeffrum of pure didymiurn. By analysis of the 
pure sulphate the atomic weight of didymiurn was deter¬ 
mined as 146-58 (0 = i6, S = 32-074). After many unsuc¬ 
cessful experiments the author succeeded in preparing 
hydrated and anhydrous peroxide of didymiurn. The 
hydrated compound is obtained as an amorphous green 
precipitate by adding dilute caustic potash to a mixture of 
didymiurn nitrate and hydrogen dioxide until a slightly 
alkaline reaction is produced. After drying in vacuo a 
light red powder is obtained, Di2054-3H20. By heating 
basic nitrate of didymiurn in a current of oxygen in a 
porcelain boat to dull redness, the anhydrous Di2C>5 was 



^02 Chemistry of the Rare-Earth Metals. 

prepared as a brown mass. It is soluble in dilute acids 
without evolution of gas, but with strong acids oxygen with 
some ozone is evolved. It is only slightly soluble in cold 
concentrated solution of ammonium nitrate. The author 
then prepared some perfectly pure lanthanum oxide, and 
determined the atomic weight of that metal to be i39-88 
(0 = i6). Nilson and Pettersson have recently published 
a series of objections to the periodic system, one of which 
was the difficulty of placing the rare-earth metals. The 
results of the present paper prove that with Ce, Di, and 
La, this difficulty does not exist, the author placing these 
elements in the eighth series, and in the fourth, fifth, and 
third groups, respectively, thus— 

Series 8.. Cs 133 Ba 137 La 139 Ce i4r6 Di i46-6 

The author points out the relations of these three metals, 
and expresses his conviction that further research, espe¬ 
cially as to the higher oxides, will probably find a satis¬ 
factory place for the other rare-earth metals in the periodic 
system. 

Dr. Voelcker congratulated Prof. Roscoe on the excel¬ 
lent paper which had just been read. Few who had not 
worked with these rare metals could form any idea of 
the patience and skill required merely to prepare the 
substances in a state of purity. The work seemed to have 
been carried out with great skill and accuracy, and all 
must agree that it was most desirable that we should 
know where to place these rare metals in the periodic 
system. 

In answer to Dr. Wright, Prof. Roscoe said that none 
of the compounds had been obtained in the state of 
vapour, and therefore no vapour-density determinations 
had been made. 

Mr. Newlands said that he would like to mention 
how much pleasure it gave him to see the periodic 
system prosecuted to such a successful issue by Mendele- 
jeff. When, some years ago, he (Mr. Newlands) first 
broached the idea that the elements could be arranged 
in periods of eight, his notions were very unfavourably 
received ; now. although there were undoubtedly gaps in 
several places, yet further researches seemed to fill up 
the missing links, and generally confirm the truth of the 
arrangement. 

The Society then adjourned over the Christmas vaca¬ 
tion to January 19, 1882. 

PHILOSOPHICAL SOCIETY OF GLASGOW. 

Chemical Section. 

Monday, November 7, 1881. 

Mr. J. Mactear, F.C.S., F.I.C., President, in the Chair. 

After the transaction of some formal business, Mr. Mactear 
delivered the opening address as President of the Section. 

On the conclusion of Mr. MaCtear’s address, Dr. 
Wallace, President of the Philosophical Society, on 
behalf of the Trustees of the Graham Medal and LeCture 
Fund, presented Mr. MaCtear with the Graham Medal for 
1881-82. In making the presentation, Dr. Wallace gave 
an account of the origin and objects of the Graham Fund. 
He said that it had been instituted for the purpose of 
commemorating the services rendered by Graham to 
chemical science. Part of the money subscribed to the 
Fund had been devoted to the foundation of a triennial 
gold medal for the encouragement of original research, and 
the remainder to the foundation of a triennial leCture. 
The competition for the medal had been thrown open to 
all comers, and had been advertised in the Chemical 

News and in Nature. Of eight papers sent in for the 
first competition, four were from gentlemen unconnected 
with Glasgow. The Committee entrusted with the 
management of the Fund had placed the papers in the 
hands of Prof. Williamson, of London, who, after careful 

and repeated examination of them, had reported in favour 
of one submitted by Mr. MaCtear, entitled “ Some Re¬ 
searches on the Reactions involved in the Leblanc Process 
of Alkali Manufacture.” In accordance with this report 
the Committee had awarded the Medal to Mr. MaCtear. 
Having referred to the high estimation in which Mr. 
MaCtear is held by all scientific chemists, as well as by 
those more immediately connected with alkali manufacture. 
Dr. Wallace concluded by handing Mr. MaCtear the Medal, 
which bore the inscription—Graham Medal, 1S81-82, 
Awarded to James MaCtear, F.C.S., F.I.C. 

NOTICES OF BOOKS. 

Letts's Diary for 1882 ; No. 8. Letts's Housekeeper's 
Account Book and Diary for 1882. Letts's Rough Diary 
and Scribbling Journal for 1882, IVo. 36. Letts's Medi¬ 
cal Diary for the Year 1882. Letts's Pocket Diary and 
Almanac for 1882; Nos. 13,17, 22. Letts's Metallic 
Diary for 1882 ; No. 60. London: Letts, Son, and Co., 
Limited. 

We have here an assortment of diaries differing widely in 
price, contents, arrangement, and style, so as to suit varied 
tastes and requirements. No. 8 is a goodly volume for the 
office, containing an almanac of a somewhat antiquated 
character; Jewish and Mahommedan kalendars ; telegram 
rates, both English and foreign ; revenue and postal in¬ 
formation ; directions for making wills ; ■weights and 
measures; the Corporation of London ; the Administra¬ 
tion; list of Colonial Governors and of Colonial Agents; 
the Royal Family; London bankers; a Colonial and 
Foreign banking, postal, and telegraph directory ; a country 
banking, postal, population, and market table ; a parlia¬ 
mentary guide; a list of the Officers of State: British 
Ambassadors abroad; foreign representatives in England; 
law and public offices ; insurance companies in London ; 
tide tables ; London cab fares ; registration laws ; and a 
great variety of statistical information. A curious feature 
is the so-called “ Concise Directory.” We fail to under¬ 
stand why certain trades and professions have been in¬ 
serted and others omitted, or why certain tradesmen have 
been selected in preference to others. We think, e.g., 
there are in London opticians quite as eminent as Marratt 
and Ellis, and publishers not less respectable than Eurns 
and Oates. Letts’s Houskeeper’s Account Book contains 
the same almanac and directory ; a monthly list of articles 
of food in season ; alimentary tables showing the amount 
of nutrition in 1000 parts and the time required for diges¬ 
tion, and accompanied by the remark that “ to generate 
vital heat is the real objeCt of alimentation.” A very use¬ 
ful feature is a register of books, &c., lent to friends. For 
want of keeping such a record many persons find their 
libraries waning imperceptibly away. 

The Rough Diary is a plain little volume containing the 
almanac and some statistical information. The diary 
portion is ruled for money, and contains seven days to the 
page. 

The Medical Diary is bound for the pocket. Here the 
almanac is freed from the antiquated matter contained in 
the other diaries in order to allow of entering the meetings 
of Societies. It is somewhat curious that in none of these 
diaries do we find a list of the London learned societies 
with the addresses of their secretaries, &c. Among the 
peculiar features of the Medical Diary may be mentioned 
a scale of professional fees. It strikes us that the charges 
allowed by the Poor Law Board and the Courts of Law 
are very low. Thus the fee for a post mortem examina¬ 
tion—which it appears may include analysis of the con¬ 
tents of the stomach—is merely one guinea. We should 
think five guineas quite little enough for the toxicological 
examination alone, if it is to be accurately and con¬ 
scientiously performed. There are tables of poisons and 
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antidotes, and a classified list of medicines. The diary 
portion seems exceedingly convenient in its arrangement. 

The diary No. 13 is a small volume of a side-pocket 
size, ruled for memorandums, and giving the week on two 
pages. 

No. 17 is in the form of a neat pocket-book, and gives a 
week to the page. No. 22 is a more elegant pocket-book, 
bound in Russia leather, and fitted with pockets lined with 
green silk. It shows four days to the page. No. 27, 
lastly, is of a waistcoat pocket size. 

All these diaries are neatly and serviceably got up, and 
well deserve the public patronage. 

Experiments showing the Pressure of Gas in the Solid 
Coal. By Lindsay Wood. Newcastle-upon-Tyne: 
A. Reid. 

This work is a reprint from the Proceedings of the North 
of England Institute of Mining and Mechanical Engineers. 
The author undertook to ascertain if gas existed at any 
pressure in the solid coal; what quantity of gas was given 
off from a given area of a face of working ccal; and at 
what rate this exudation diminishes per hour of exposure. 
The results are somewhat startling. In the Elemore 
Colliery, 750 feet below the suriace, a hole was bored into 
the solid coal to the depth of 7 feet, and fitted with a pipe 
conne&ed to a Bourdon’s pressure-gauge. In the first 
five minutes the pressure w*as 13 lbs. per square inch. In 
eleven and a half hours it had risen to 2S lbs., and at the 
end of twenty-six days it was found to have fallen to 
8§ lbs. At Hetton Colliery an experiment w*as made at 
the depth of 1228 feet below the surface with a borehole 
9 feet long. The pressure here was at first 8£ lbs.; the 
next day it had risen to 40 lbs. At 8 p.m. the same day 
it had fallen to 35 lbs.; but it rose again, and two days 
eight and a half hours from the beginning of the experi¬ 
ment it reached a maximum of 45 lbs. After this it fell to 
40 lbs., and remained at that point till the experiment was 
discontinued. In the Eppleton Mine, at the depth of 
1261 feet, the maximum pressure reached the astonishing 
figure of I04J lbs. In another experiment we find a 
maximum of 204 lbs., the pressure remaining at or above 
200 lbs. for nearly two days ! At Eppleton, No. VI., we 
find a pressure of 221 lbs. recorded ; at Boldon, 386 lbs.; 
and in a further experiment 461 lbs. The experiments 
appear to have been made in five distinct groups of mines. 
The lowest pressure was found, as might be expected, in 
the pits which have been longest opened up. The pres¬ 
sure does not seem to have any fixed connection with the 
depth below the surface, but bears some relation to the 
distance from the face of the coal in the workings in which 
it is ascertained. Those places where the pressure of gas 
is greatest do not seem to give off the largest volumes of 
gas. Neither is there any conne&ion between the state of 
the barometer and thermometer on the one hand, and the 
quantities of gas evolved on the other. The w*riter having 
ascertained these important, and we may say suprising, 
fads, does not profess to enter upon a full discussion of 
the results, but considers that further experimentation will 
be needful. 

Practical Chemistry, adapted to the Revised Syllabus of the 
Science and Art Department, with an Introduction to 
Chemical Analysis. By J. Howard, F.C.S. New and 
Enlarged Edition. London and Glasgow': W. Collins, 
Sons, and Co., Glasgow. 

This work is distinctly and avowedly examinational. We 
are told in the preface that the reports of the eminent 
men who ad as examiners for the “ Department ” had 
shown that many students who come up for examination 
were mere readers, and they rightly decried such a system 
of cram, which could only produce nausea instead of that 
deep interest in the phenomena surrounding us which 
would be produced if science were studied pradically. 

| We fear that so long as examinations are held up as the 
j end and aim of study no deep interest in natural pheno- 
I mena will ever be felt. If we could be permitted to study 

simply in order to know and to qualify ourselves for adding 
to the present stock of human knowledge a deep interest 
would not be wanting, but this the department and the 
eminent men aforesaid wall not permit. 

We are glad to find that the notation and formulae used 
by Professors Roscoe, Williamson, and Thorpe now find a 
place in this treatise, in addition to the Franklandian 
system. Mr. Howard’s work seems well adapted for its 
purpose, though how all the numerous elementary works 
on chemistry find sufficient scope is an unsolved mystery*. 

Chemical Notes and Equations for the Use of Students. 
By R. Milne Murray, M.A., M.B., M.R.C.P.E. 
Second Edition. Edinburgh : Maclachlan and Stewart. 
London: Balliere, Tindall, and Cox. 

This pamphlet—for it does not extend to no pages— 
professes to supply the student with a condensed view of 
the principles of chemistry, and “ a tolerably complete 
synopsis of the more important relations and reactions of 
the chief elements and their compounds.” It is considered 
that the work may* serve for refreshing the memory of the 
intending examinee. The selection of the elements is 
peculiar, forty-two simple bodies only* being mentioned, 
including caesium and rubidium, which are named merely 
to be dismissed as net requiring notice. Vanadium, rho¬ 
dium, iridium, and palladium are not described. Whilst 
the information here given is generally* accurate as far as 
the very* confined space will allow, we think exception may* 
fairly be taken to the process given for obtaining potassium 
bichromate from chrome-iron ore, viz., obtaining first the 
mono-chromate and then treating with nitric acid. 

CORRESPONDENCE. 

SOAP TEST FOR HARDNESS OF WATER. 

To the Editor of the Chemical News. 

Sir,— During a considerable experience in water analyses 
one or two points have occurred to me which I think 
may probably be of interest to my fellow-workers. 

Those who have had much experience of the method of 
determining the hardness of potable waters are acquainted 
with the difficulty and annoyance experienced in conse¬ 
quence of the decomposition of the scap test solution, 
which retains its original strength but for a short time 
after being made. This troublesome character I have 
succeeded in averting by* the following method. 

I make the soap test of the best Castile soap, as recom¬ 
mended by Prof. Wanklyn, using methylated spirit diluted 
with 2 vols. water. When all the soap is dissolved I add 
sufficient strong ammonia solution to make the test 
distinctly alkaline, and then standardise the soap solution 
in the usual way* with calcic chloride. 

The solution thus prepared will, when kept in the dark, 
keep for a considerable time without undergoing decom¬ 
position. 1 have had some in use for over two years, 
and my experience in this respedt has been corroborated 
by several friends. 

The alteration of the ordinary soap solution is due, I 
presume, to the decomposition of the fatty acids contained 
in the soap, which, when an excess of ammonia is present, 
remain fixed. 

When taking the hardness of a water it is absolutely 
essential, in order to obtain corredh results, to add the 
soap test until a full lather is obtained, and above all 
things to be careful to dilute with distilled water after 
soap test equal to 160 hardness has been added. Neglect 
of these precautions will often lead to very erroneous re- 
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suits. A case lately came under my notice in which the 
chemist added only just sufficient soap test to make a 
slight lather, and immediately took that point as the true 
degree of hardness, a practice which, in the case in ques- i 
tion, entirely misled him. 

In making Nessler’s test I find it much better not to 
heat the solution of potassic iodide and mercuric chloride, 
but to effeeff solution in the cold, and to add the caustic 
alkali when cold also, when no precipitation will take 
place, and the test will be quick at once, no further addi¬ 
tion of mercuric chloride being necessary.—I am, &c., 

W. J. Dibdin, F.I.C., F.C.S. 

37, St. Stephen’s Avenue, Shepherd’s Bush, W. 
December 14, 1881. 

WASH-BOTTLE. 

To the Editor of the Chemical News. 

Sir,—Will you kindly allow me to state that the wash- 
bottle described by Mr. A. E. Johnson in the Chemical 

News, vol. xliv., p. 213, is, as far as I can make out, 
almost identical with one described by me in the Chemical 

News, vol. xxxix., p. 19. The only difference being in the 
position of the india-rubber tube, which may be made to 
aft as a valve. In Mr. Johnson’s it is at the side, while 
in mine it stretches across the top of the stopper. 

I may be permitted to add that nearly four years’ use 
enables me to recommend the wash-bottle described by 
me. It may be obtained from Messrs. Townson and 
Mercer.—I am, &c., 

M. H. Foye. 
Crewe, December 20,1881. 

- - ----- 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ol temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hcbdomadaires des Stances, de V Acadcmie 
des Sciences. No. 22, November 28, 1881. 

Isomeric States of the Haloid Salts.— M. Berthelot. 
—The author finds himself led to the conclusion that the 
exothermic changes effected in the condition of silver 
iodide correspond either to polymerisation or rather to a 
true change of chemical function. 

The Distribution of Energy by Electricity.— 
Marcel Deprez.—A mathematical paper which cannot be 
reproduced without the accompanying diagram. 

Decomposition of Watery Vapour by the Electric 
Effluve.—MM. Deherain and Maquenne.—The authors 
mention that the expression “ electric effluve ” does not 
designate a unique phenomenon, always identical with 
itself, but an entire series of effects, which may vary from 
the spark and the rain of fire to simple phosphorescence, 
and even electric interchanges, which do not give rise to 
any luminous appearance. To these various effects corre¬ 
spond different chemical actions; certain effluves neither 
determine the decomposition of watery vapour nor the 
combination of oxygen and hydrogen. The experiments 
performed seem to establish that certain electric effluves, 
even free from sparks, and at a relatively feeble tension 
are capable of decomposing water into its elements ; this 
method of decomposition is therefore distinct from that 
pointed out by M. Berthelot in the case of the spark. The 
authors cannot yet decide if the decomposition tends 
towards a fixed limit. 

Reply to M. Isambert’s Note on Ammonium Car¬ 
bamate.—R, Engel and A. Moitessier.—The authors 
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uphold the accuracy of their experimental results against 
M. Isambert. 

An Electrolytic Dosometer serving to Measure the 
Intensity of the Current during the Medical Applica¬ 
tion of Electricity.—J. L. Pulvermacher.—This instru¬ 
ment is intended to measure, in cubic millimetres, the 
gases obtained by the decomposition of water during a 
given time. It is composed of a glass tube-voltameter, in 
the bottom of which are melted the two electrodes of 
platinum wire. A second glass tube of o’ooi metre is 
soldered to the upper extremity. The gases produced by 
the decomposition of the water collect in a kind of 
chamber contrived at the bottom of the graduated scale. 
They can escape only by means of an aperture, which can 
be either closed or opened at will by means of a caout¬ 
chouc rod. 

Journal fur Praktische Cliemie. 
No. 16, 1881. 

A New Method for the Electrolytic Determination 
of Zinc.—H. Reinhardt and Dr. R. Ihle.—The authors, 
after careful trial, find none of the existing methods satis¬ 
factory. They have succeeded in completely precipitating 
zinc from an oxalic solution, even by a feeble current, and 
obtaining it in a compact form, suitable for weighing. 
They prepare a solution of zinc sulphate or chloride as 
neutral as possible, and add an excess of neutral potas¬ 
sium oxalate till the precipitate of zinc oxalate is re-dis¬ 
solved. A current yielding go c.c. of mixed gases per 
hour is strong enough to effect complete precipitation. 
The zinc oxalate is resolved into Zn and 2C02, and the 
potassium oxalate into K2 and 2C02. Free oxalic acid 
in presence of a sufficient quantity of potassium oxalate, 
is not injurious, but the precipitation is much more rapid 
in neutral solutions. The presence of nitric acid, whether 
free or in combination, is objectionable. A specimen of 
zinc-blende was dissolved in aqua regia ; the solution was 
then diluted, and all the metals of the H2S group were 
precipitated by sulphuretted hydrogen. The solution, 
containing only zinc, iron, and manganese, was concen¬ 
trated with sulphuric acid on the water-bath, oxidised 
with bromine water, and the zinc, along with the small 
quantity of manganese, precipitated as oxalate by Classen’s 
method. The precipitate was washed, first, with a mix¬ 
ture of equal par;s of alcohol, water, and glacial acetic 
acid till the solution of potassium oxalate was removed, 
and then with pure water till the washings no longer 
showed an acid readion. The zinc oxalate, thus purified, 
was re-dissolved by digestion with a warm solution of 
potassium oxalate in excess, and the solution was sub¬ 
mitted to electrolysis. 

Communications from the Chemico-Agricultural 
Laboratory of the University of Kdnigsberg.—II. Ritt- 
hausen.—These communications consist of two portions. 
In the first the author describes the nitrogenous principles 
obtained from the seed of vetches, i.e., vicine, convicine, 
and divicine. In the second, he treats of the action of 
saline solutions upon the conglutine of lupins and almonds, 
and the legumine of beans and lentils. 

Polythionic Acid contained in Wackcnroder’s Solu¬ 
tion.—T. Curtius.—Wackenroder’s solution consists of 
pentathionic acid. Under the influence of alkaline earthy 
carbonates it loses sulphur, and passes quantitatively into 
the aqueous solution of a tetrathionate. The latter, on 
standing, undergoes further decomposition, in which free 
sulphur, hyposulphites, sulphites, and sulphates appear. 
The ultimate produces are sulphur, sulphates, and free 
sulphurous acid. 

Action of Chlor-benzoyl upon Glycocoll Silver.— 
T. Curtius.—This reaction gives rise to three nitrogenous 
acids, the hippuric, an acid not named, CnHI2N202, which 
can be separated from the hippuric by its total insolubility 
in boiling chloroform, and a third, CIOHI2N304, insoluble 

| both in boiling chloroform and in absolute alcohol. 

Chemical Notices from Foreign Sources. { 
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Ethylen-ethers of Phenol and of the Nitro-phenols. 
—A. Weddige.—The author gives an account of brom- 
ethylen-phenyl-ether, brom-ethylen-nitro-phenyl-ether, and 
certain of their derivatives, such as imido-diethylen-phenyl- 
ether, its hydrobromate and hydrochlorate ; ethylen- 
phenyl-ortho-nitro-pheny 1-ether, brom-ethylen-ortho-nitro- 
phenyl-ether, amido - ethylen - ortho - nitro - phenyl - ether, 
imido-diethylen ortho-nitro-phenyl-ether, benzoyl-amido- 
ethylen-ortho-nitro-phenyl-ether, anhydro-benzoyl-amido- 
ethylen-ortho-amido-phenyl-ether, &c. 

Biedermann's Central-Blatt fur Agrikultur-Chemie, 
Vol, x., Part 5. 

The Temperature of the Soil underneath Snow.— 
E. and H. Becquerel.—Contrary to the common opinion 
a thick covering of snow does not protect the subjacent 
soil from severe frost as effectually as does grass-turf. 

State of Combination of Phosphoric Acid in the 
Agricultural Soil.—P. P. Deherain and Kayser.—The 
authors mention that phosphoric acid introduced into the 
soil in the state of animal charcoal soon passed into com¬ 
bination with alumina and ferric oxide. In cases where 
the addition of superphosphate was found unremunerative, 
a considerable part of the total phosphoric acid was found 
as calcium phosphate. The mud of the Nile was found to 
contain 230 grms. phosphoric acid per kilo. If as much 
as o'4 per cent of phosphoric acid is present in the soil, 
phosphatic manures are useless. 

Mechanical and Chemical Analyses of Roumenian 
Soils.—S. P. Radianu.—Much of the soil is similar to 
the black earth of Russia. The yellow diluvial soil is 
very suitable for vineyards. 

Quantity of Plant-food in the Refuse of Different 
Towns.—Dr. M. Fleischer.—The Groningen compost 
contains on the average :—Nitrogen o'6, potash o'24, and 
phosphoric acid o'5 per cent. The Bremen compost (pail- 
system) :—Nitrogen 072, potasho’26, phosphoric acid 0 51. 
The author, taking the value of nitrogen at £60 per ton, 
that of potash at £11, and that of phosphoric acid at ^15, 
values the excrementitious matter of Groningen at ^240 
per 1000 inhabitants, and that of Bremen at ^150. 

Experiments on Manuring Beets.—MM. Champon- 
nois and Pellet.—The authors have tried two manures, 
one based on Ville’s manure and the other on the residue 
of the refuse from refining beet-sugar on Porion’s process. 
The latter was richer in potash, and of course in organic 
matter, and gave heavier crops. 

Changes in Farm-yard Manure on Prolonged 
Keeping.—Prof. Birner and Dr. Brimmer.—The loss of 
nitrogen is considerable, but almost disappears if the 
manure is protected against moisture. On the addition 
of 1 per cent kainite and x per cent magnesium sulphate, 
the nitrogen is increased by absorption from the atmo¬ 
sphere. 

Manurial Experiments with Saltpetre on Wheat, 
Barley, and Oats.—Horatio Chancellor.—Saltpetre is 
most beneficial in dry seasons, and should be applied in 
successive doses. 

Manurial Experiments on the Danube Moor,—F. 
Schaffert.—Of local interest. 

Behaviour of Mould Vegetation in the Animal 
Body.—P. Grawitz.—One and the same fungus may 
vegetate harmlessly or may destroy animal organs as a 
malignant pathogenic parasite. 

Cultivation of Hops.—M. Muntz.—The author con¬ 
cludes that hop manures should be especially rich in 
nitrogen. 

Influence of Atmospheric Electricity on Growth 
of the Vine.—Dr. J. Macagno.—The vines experimented 
on yielded grapes richer in grape-sugar and poorer in acid 
than those growing under natural conditions. 

3°5_ 

Certain Kinds of Sugar, Optically Considered.—Dr. 
Schmoger, Prof. Erdmann, Dr. E. Meissl, Dr. Kiliani.— 
This paper does not admit of useful abstraction. 

Vol. x., Part 6. 

Relations between Dust, Fog, and Clouds.—J. 
Aitken.—A paper read before the Royal Society of Edin¬ 
burgh. 

The Oxygen of Natural Waters compared with 
their Proportion of Organic Matter.—T. Weyl andX. 
Zeitler.—The oxygen was determined by Schiitzenberger’s 
method—titration with sodium hydrosulphite in an atmo¬ 
sphere of hydrogen. The organic matter was determined 
by Kubel’s process. In most of the samples examined an 
increase of organic matter was attended by a decrease of 
gaseous oxygen, but the quantity of the latter forms no 
standard for the goodness of the water. 

The Black Earths of the Governments Ulfa and 
Samara.—Prof. C. Schmidt.—Examination of a number 
of samples of soil. 

Manuring with Potash Salts.— Adolf Mayer.—A 
lengthy memoir, not capable cf useful reproduction. 

The Value of Different Forms of Reverted Phos= 
phoric Acid compared with the Soluble Phosphoric 
Acid of Superphosphates.—Prof. M. Maercker.—In 
general, precipitated phosphate of lime appears of equal 
value with superphosphates with an equal quantity of 
soluble phosphoric acid. Root crops form an exception, 
as in them soluble phosphoric acid gives a somewhat 
better return. In light soils the precipitated phosphate 
was found much superior. Precipitated aluminium phos¬ 
phate is of the same value as the calcium phosphate. 

Utilisation of Certain Articles of Food in Human 
Digestion.—Max Rubner.—The proportion of matter 
assimilated from different kinds of food varies greatly. Of 
the nitrogenous matter in fresh meat and eggs only 2-5 to 
27 per cent is rejected ; in milk 7 to 12 per cent; in peas, 
beans, &c., io'5 per cent. The author maintains that a 
healthy body can scarcely be formed and upheld with 
vegetable matter alone. 

Areometric Method for Determiningthe Percentage 
of Fat in Milk.—Prof. Soxhlet.—The principle of the 
method is as follows:—If milk is shaken up with ether 
and potassa lye, the ether dissolves the fat of the milk, 
and on standing forms a layer on the surface of the liquid. 
The more fat is dissolved the greater is the specific 
gravity of this ethereal liquid. 

Composition of the Cell-Contents of Different 
Parts of Grapes with Reference to the Yield of Must. 
—E. Mach and K. Portele.—The author has examined 
the relative distribution of sugar and acid in different 
parts of the berry. 

Studies on Blue Milk.—Dr. F. Neelsen.—“Turning 
blue’’ is a morbid change which occurs in milk under the 
aCtion of a specific contagium which is capable of pro¬ 
ducing a similar change in the milk of other animals and 
in certain other substances such as boiled potatoes, rice, 
and vegetable caseine. It does not extend to animal 
albumen or chemically pure caseine. “ Blue ” milk 
possesses no poisonous properties. 

Justus Liebig's Annalen dev Chemie, 
Band 2x0, Heft 1. 

Meta-iso-cymol.—Dr.Werner KTbe.—A bulky memoir, 
quite incapable of useful abridgment. 

Communications from the Chemical Laboratory of 
the University of Graz.—These consist of a memoir by 
Karl Garzarolli-Thurnlackh, on the aCtion of zinc-ethyl 
and zinc-methyl upon the chlorinised aldehyds. As a 
specimen of these bodies, the author has selected chloral, 
which by the aCtion of zinc-ethyl was reduced to the 
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corresponding alcohol, trichlor-ethyl-alcohol. The acSlion 
of zinc-methyl was different, the chief produdt being a 
compound CjHjClsO, with the examination of which the 
author is still engaged. 

Communications from the Chemical Laboratory of 
the University of Erlangen.—These consist of memoirs 
on cotarnine and codeine, both by E. von Gerichten. 

Alkylen Substituted Amidic Acids.—Hugo Schiff.— 
The author has examined isobutylen-amido-benzoic acid, 
isoamyliden-amido-benzoic acid, cenanthamido-benzoic 
acid, benzylen-amido-benzoic acid, and isatamido-benzoic 
acid. 

Aldehydo-disulphites of Aminic Acids and Amines. 
—Hugo Schiff.-—A study of benzaldid-amido-benzoic di¬ 
sulphite, oenanthol-amido-benzoic disulphite, cenantho- 
glycocoll disulphite, benzaldid-glycocoll disulphite, glyco- 
salicyl-glycocolldisulphite,glyco-salicyl-sodiumdisulphite, 
cenanthol-leucin disulphite, glyco-salicyl-leucin disulphite, 
and cenanthol-anilin-anhydro-disulphite. 

Les Monies, Revue Hebdomadaire des Sciences. 
No. 2, September 15,1881. 

Absorption of the Ultra-Violet Rays of certain 
Media.—M. le Comte de Chardonnet.—A solar ray re¬ 
flected on the metallic mirror of a heliostate traverses a 
narrow slit and an objective of quartz and Iceland spar. 
It is then decomposed by a prism of Iceland spar, and its 
speCtrum is projected upon a photographic plate or a 
fluorescent screen. In this manner a speCtrum is obtained 
the principal rays of which are very distinct. When this 
arrangement is regulated there is interposed before the slit 
a quartz trough with parallel surfaces, half filled with the 
liquid to be examined. In this manner there are projected 
upon the screen two juxtaposed speCtra, one being the 
normal solar speCtrum, whilst the other is the absorption- 
speCtrum of the substance in question. 

No. 3, September 22, 1881. 

Electric Motors.—A description of the motors of MM. 
Trouve and Marcel Deprez. 

Thermic Equilibrium in Chemical Actions.—Dr. 
Donato Tommasi.—Not adapted for abstraction. 

No. 5, October 6, 1881. 

Formation of Colouring-matters by EleCtro-Chemi- 
cal Means.—This subject will be noticed at length. 

Galvanic Elements.—Elements composed of simple 
bodies, one of which is iodine or bromine, manifest a per¬ 
fectly constant action, and their electromotor forces corre¬ 
spond exactly to the thermic values developed in the 
course of chemical reactions, so that their action cannot 
be ascribed to an electrolyte contained in the bromine or 
iodine. The elements show no trace of polarisation. 

No. 6, October 13, 1881. 

According to the Revue Medicate, M. Dartigues has 
succeeded in curing three cases of hydrophobia by enclosing 
the patient in a heated chest, and making punctures in the 
skin with pilocarpine subnitrate. 

Electric Motors : The Trouve Motor.—H. Valette. 
—This extensive paper requires the illustrations by which 
it is accompanied. 

No. 8, October 27, 1881. 

This number contains no chemical matter with the ex¬ 
ception of a paper by M. Gerber, giving a historical 
survey of chemical theories. 

Moniteur Scientifique, Quesneville. 
October, 1881. 

Electric Exhibition at Paris.—Under this head is 
given a comparative table of French and English weights 
and measures, and the principal eleCtric unities. 

MISCELLANEOUS. 

South London School of Pharmacy.—The prizes 
were presented to the following successful competitors in 
the Lecture Room of the institution on December 17, 1881. 
Senior Chemistry—Medal, E. John Bull ; Certificate, 
Herbert Shaw. Junior Chemistry—Medal, W. T. Mignot 
Tucker ; Certificate, Walter Lloyd. Botany—Medal, 
Clement Caldecot; Certificate, F. E. Tozer. Materia 
Medica—Medal, H. Hardy White ; Certificate, W. T. M. 
Tucker. Practical Pharmacy and Dispensing—Medal, 
Frederick E. Tozer; Certificate, C. Caldecot. 

NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the means 
of transmitting merely private information, or such trade notices 
as should legitimately come in the advertising columns. 

Stearine Candles.—Can any reader inform the writer where the 
best work is to be had treating upon Stearine Candle Making, with 
recovery of glycerin.—R. I, T. 

MEETINGS FOR THE WEEK. 

Tuesday, Dec. 27th.—Royal Institution, 3 p.m. “ The Sun,” by Prof 
R. S. Ball. 

Thursday, 29th.—Royal Institution, 3. “ The Moon,” by Prof. R. S. 
Ball. 

- London Institution, 7. 
Saturday. 31st.—Royal Institution, 3. “Mercury, Venus, and Mars,” 

by Prof. R. S. Ball. 

Errata.—P. 288, col. 2, line 20 from top, read sulpho-benzene-azo- 
dimethyl-aniline (not amine)—(SOaNa)C6H4-Na-CeH4N(CH8)s. 

THE JOURNAL OF SCIENCE 
ior DECEMBER (Price is. 6d.), includes— 

Some Results of Gravitation. By Charles Mo:ris. 
Miniature Physical Geology. By C. Lloyd Morgan, F.G.S., Assoc. 

R.S.M. 
The Poisonous Power of Metals. 
The Ethics of Invention. By An Old Technologist. 
The Recent “ Vivisection ” Case. 
The Ptomaines and the Snake Poisons. 
Sexual Distinctions and Resemblances. By Frank Fernsecd. 

Analyses of Books. Correspondence. Notes. 

London : 3, Horse-Shoe Court, Ludgate H J). 
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ON /3-LUTIDINE.* 

By C. GREVILLE WILLIAMS, F.R.S, 

In the Bulletin of the Chemical Society of Paris for June 5, 
1880, there appears a notice of a paper read before the 
Russian Chemical Society, by MM. Boutlerow and 
Wischnegradsky, in which they state, among other 
things, that by the a&ion of alkalies on cinchonine they 
had obtained quinoline (chinoline) almost pure, and a 
volatile colourless liquid alkaloid boiling constantly at 
i66°, having the formula C7HgN, and which they say 
appears to be identical with the base obtained by me in 
distilling cinchonine with potash, and also with the lutidine 
of Anderson. Of the identity of the base obtained by them 
with /3-lutidine there can be no doubt, the boiling-point 
(1660) given by them being to half a degree the mean of 
the range (163° to 1680) given by me in my “ Researches 
on Isomeric Alkaloids.”f 

With regard to the identity which they assume between 
lutidine and /3-lutidine, it is evident that they have not 
seen my paper last quoted, or they would hardly have 
ignored the mass of fads which I have adduced to prove 
the isomerism, and not identity, of the two bases. 

In the Bulletin of the Chemical Society of Paris, Nos. 5 
and g, for September 5, 1880, p. 210, M. W. Oechsner de 
Coninck publishes an investigation on the lutidine, colli¬ 
dine, and parvoline obtained as above from cinchonine, 
his only reference to my work being to the Ann. Chim. 
Phys., xlv., p. 488,]; in which he says that I have shown 
the presence of a base possessing the composition of luti¬ 
dine. He then proceeds to give analyses, density, and 
vapour-densities of /3-lutidine, apparently unaware that 
they were simply repetitions of what I had done many 
years before. I gave the analysis of the base and the 
platinum salt in the Trans. Roy. Soc. Edin., previously 
quoted. I also gave the analyses of the platinum salt of 
collidine in the same paper. The specific gravity of 
/3-lutidine at o° was given by me in my “ Researches on 
Isomeric Alkaloids” as 0-9555 ; M. de Coninck makes it 
°'Q5°35 at the same temperature. M. de Coninck gives 
the vapour-density as determined in Von Meyer’s appar- 
tus as 3-80; I gave it as 3‘65 in two experiments exadly 
agreeing with each other, and also made in Von Meyer’s 
apparatus.|| The formula C7HgN requires 3-699. In my 
paper “ On Isomeric Alkaloids ” I gave as the result of a 
determination by Dumas’s method 3787. M. de Coninck 
also states as a new result that the platino-chloride of the 
lutidine from cinchonine is modified by hot water, losing 
two molecules of hydrochloric acid. The extraordinary 
difference between the decomposability of the platinum 
salts of lutidine and /3-lutidine on boiling with water, with 
evolution of hydrochloric acid, was one of the numerous 
illustrations of the isomerism of the two bases which I 
adduced in my “ Researches on Isomeric Alkaloids ” 
seventeen years ago. The tone of M. de Coninck’s 
papers shows that he believes his results to be entirely 
new. I mention the above fads partly because they are 
fads, but chiefly as showing that other chemists are 
working on /3-lutidine, and that it therefore becomes neces¬ 
sary to publish my more recent experiments somewhat 
earlier than I should otherwise have done. 

* A Paper read before the Royal Society, December 15,1881. 
+ Proe.IRoy. Soc., vol. xiii., p. 303, June, 1864. 
j This is a precis of my paper, “ On the Volatile Bases produced by 

Destructive Distillation of Cinchonine,” Trans. Roy. Soc. Edinburgh, 
xxi., part 2, April, 1855. 

11 Chemical News, March, 1879. 

The preparation of /3-lutidine in a state of purity is a 
work of much labour. On distilling cinchonine with hy¬ 
drate of potassium a mixture of at least ten alkaloids is 
obtained, and the /3-lutidine has to be separated by frac¬ 
tional distillation. I have, however, prepared for the pur¬ 
poses of this investigation probably the largest quantity of 
the base that has yet obtained—rather more than half a 
pint. 

Action of Sodium upon p-Lutidine. 

I found that by the adtion of sodium upon chinoline it 
became polymerised with the formation of a body having 
the composition of dichinoline. This substance forms a 
crystalline hydrochlorate, having, when freshly prepared, 
a magnificent scarlet colour.* The hydrochlorate of 
dichinoline dyes silk a brilliant but fugitive orange 
colour. This readtion, namely, the formation of a 
coloured hydrochlorate from a colourless oily base, being 
probably unique, it became desirable to ascertain how p~ 
lutidine would behave under similar circumstances. 

Fragments of sodium were added to /3-lutidine in the 
cold; they acquired a brilliant yellow colour, and had 
exadly the appearance of pieces of metallic gold. The 
mixture was then warmed until the sodium melted ; it was 
then removed from the lamp. A violent readtion ensued, 
and the whole turned greenish black by refledted light, and 
yellowish brown by transmitted light. The produdt was 
left until the next day, and was then boiled for five 
minutes ; it thickened, and, on being poured into water, 
yielded a heavy brown oil. No pyrrol was formed. Ex¬ 
cess of hydrochloric acid being added, the oil dissolved, 
forming a brown solution; this was fradtionally precipi¬ 
tated with solution of platinic chloride, Six precipitates 
were obtained ; the first was pale brown, the second fawn 
coloured, the third a paler fawn, the fourth Naples yellow, 
the fifth sulphur yellow. The last only was distinctly 
crystalline under the lens. If put in a wet state into the 
water-oven they melt, but if first dried over sulphuric 
acid the desiccation may be completed without fusion. 
The platinum was determined separately in the first 
four precipitates; the fifth and sixth were so small in 
quantity that they had to be mixed. 

Number of Precipitate. 

I. 
II. 

III . 
IV . 

V. and VI. .. 

Percentage of Platinum. 

. .. 25-28 

. .. 24-82 

. .. 26-40 

• •• 27-57 
. .. 30-28 

The second precipitate, in its percentage of platinum, 
agees with the formula for the platinum salt of the hydro¬ 
chlorate of di-beta-lutidine containing 2 molecules of di- 
beta-lutidine, the formula being— 

2(CI4Hl8N2)HCl.PtCl4, 

or, of a still higher polymer, in which case the formula 
becomes— 

C2sH36N4.HCl.Ptd4; 

whichever formula we adopt, the percentage of platinum 
required is 24-61, which agrees closely with the experi¬ 
mental number. The other precipitates were probably 
mixtures of this salt with the platinum salt of di-beta- 
lutidine— 

Cr4Hr8N2.HCl.Ptd4, 

which requires 33-53 per cent of platinum. 
A second preparation was then made, but the oil ob¬ 

tained on treating the crude produd with water was distilled; 
the boiling-point varied from 180° C. to a temperature 
above the range of the mercurial thermometer. Four 
fradions were received, the fourth, which distilled at and 
above 300’, was dissolved in hydrochloric acid, and frac¬ 
tionally precipitated with platinic chloride. 

* Chemical News, March 171878; Proc. Roy, Soc., N0.211,1881. 
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Number of Precipitate. 
I. 
II. 

III . 
IV . 

Percentage of Platinum, 
. .. lost 
. .. 24-69 
. .. 26-48 
. .. 29-60 

The second precipitate, therefore, afforded almost exactly 
the numbers required for the salt C28H36N4.HCl.Ptd4, 
and the others were probably mixtures of the kind I have 
indicated above. It is possible that the fourth precipitate 
had the composition shown by the formula— 

C14Hj8N2.3HCl.Ptd4, 
which would require 29-84 per cent of platinum ; I propose 
to settle this question by further experiments. 

During the precipitation of the platinum salts from the 
distilled base the solution became of a brilliant but fugi¬ 
tive scarlet colour. It is evident from the above numbers 
that the oil of high boiling-point had the same general 
character as the crude mixture first examined. 

Sodium amalgam, although it so readily polymerises 
chinoline,* was found to be almost without action on (3~ 
lutidine. 

The aCtion of sodium was then tried upon /3-lutidine 
dissolved in toluene ; two products were obtained, one 
solid, the other liquid. The solid substance on being dis¬ 
solved in hydrochloric acid, and fractionally precipitated 
as before, gave two precipitates. 

Number of Precipitate. Percentage of Platinum. 
1.25-30 

II.33‘33 

The fluid portion treated as before gave— 

Number of Precipitate. Percentage of Platinum. 
1.26-14 
II.30-69 

The results, while proving that /3-lutidine is polymerised 
by the action of sodium, show also that at least two sub- 

„stances are formed, and that separation is not easily 
effected by fractional precipitation with platinic chloride. 
It will be seen that the second precipitate from the hydro¬ 
chlorate of the solid base gave for the platinum a number 
almost exactly agreeing with that required for the platinum 
salt of di-beta-lutidine, CI4HI8N2.HClPtCl4,which requires 
33-53 per cent of platinum. 

Compound of /3-Lutidine with Nitrate of Silver. 

I have shown in my paper “ Researches on Isomeric 
Alkaloids,”! that/3-lutidine combines directly with platinic 
chloride ; it does the same with nitrate of silver; 
: When /3-lutidine is added to an aqueous solution of 
nitrate of silver, a white curdy precipitate is thrown down ; 
it dissolves in alcohol, and is re-precipitated by water as 
a glittering mass of snow-white crystals. These latter 
crystallise readily from alcohol in beautiful stellar groups. 
On analysis the following numbers were obtained :— 

Experiment. Calculation. 

Carbon .. .. •. 5°'97 5i-32 C2j 252 
Hydrogen .. .. 5-98 5-50 h27 27 
Nitrogen .. 11-41 n4 56 
Oxygen .. 9-78 O3 48 
Silver 2i’99 Ag 108 

100-00 491 
agreeing with the formula— 

3lC7H9N).Ag.N03. 

Compound of Hydrochlorate of (3-Lutidine with 
Chloride of Uranyl. 

On mixing solutions of hydrochlorate of /3-lutidine and 
chloride of uranyl, a beautiful yellow salt is formed; it 
gave the following numbers :— 

* Proc. Roy. Sot., No. 211,1881. 
t Proc. Roy. Soc., vol. 13, p. 308. There is a misprint in this paper, 

the formula for the diredt compound of ^-lutidine with platinic 
chloride is given as C7H0N.PtCl, it should have been CjHsN.PtCla ; 
or, in modern notation (Pt»i98) 2(CjH8N)PtCJ4. 

Experiment. Calculation. 

Carbon . 26-90 26-67 ^14 168 
Hydrogen 3-39 3-17 h20 20 
Nitrogen.. 4’44 n2 28 
Chlorine .. 22-54 CI4 142 
Uranium.. 38-10 Ur2 240 
Oxygen . 5’o8 o2 32 

100-00 630 
agreeing with the formula— 

2(C7H9NHCl).Ur202CI2. 

Compound of Sulphate of (3-Lutidine and Sulphate of 
Uranyl. 

On mixing sulphate of uranyl with sulphate of ^-lutidine 
a yellow mass consisting of small crystals is formed on 
long standing. The substance was dried at ioo°, and 

it, with the annexed result:— 

Experiment. Calculation. 

Carbon. 19-10 19-27 Cj4 168 
Hydrogen 2'54 2-29 h20 20 
Nitrogen. 3*21 n2 28 
Sulphur. 14-68 S4 128 
Uranium. 27-52 Ur2 240 
Oxygen . 33-03 O18 288 

ioo-oo 873 
The above numbers agree with the formula— 

2(C7H9N)H2S04.Ur202.3(S04). 

Picrate of (3-Ltitidine. 

When /3-lutidine is added to a strong boiling solution 
of picric acid, most of the salt formed settles out as an oil, 
owing to its insolubility and fusibility, but it becomes a 
solid crystalline mass on cooling. On re-dissolving the 
solid in boiling water, and allowing the solution to cool, 
the vessel becomes filled with brilliant yellow needles. 
They were burnt with oxide of copper, with the necessary 
precautions, and gave the following numbers:— 

Experiment. Mean. Calculated. 

Carbon .. 46-77 46-75 46-80 46-77 46-43 Cl3 156 
Hydrogen 4-xi 4-16 3-94 4-07 3'57 Hi2 12 
Nitrogen 16 67 n4 56 
Oxygen . 

The formula is therefore— 

33-33 

100-00 

07 xi2 

336 

C6H2(H.C7H9N)3(N02).0. 

Action of Chlorine on (3-Lutidine in presence of Iodine. 

The chlorination of /3-lutidine was effected by Hugo 
Muller’s method ; for this purpose iodine was added to the 
alkaloid, the mixture was heated to ioo°, and a current of 
chlorine was passed through until complete saturation. 
The product was a dark reddish-brown fluid, which was 
distilled. The portion boiling below 220° was washed 
with a dilute solution of hydrate of sodium, and then 
treated with hydrochloric acid ; a viscid green substance of 
peculiar odour remained undissolved. On adding solution 
of platinic chloride to the filtered liquid, a granular pre¬ 
cipitate was obtained; it was washed, dried, and the per¬ 
centage of platinum determined : it amounted to 23-49 per 
cent. The formula 2(C7H6Cl3N.HCl)PtCl4 requires 23-74. 
This result shows that the product is a trichlorinated /3- 
lutidine retaining the basic properties of the original 
alkaloid. 

Use of Electricity for Purifying Porcelain Paste.— 
Ferruginous matter is removed by passing the paste in a 
very liquid state between the poles of powerful electro¬ 
magnets.—Les Mondes. 
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DETECTION OF OLEOMARGARINE * 

By P. CASAMAJOR. 

In the Moniteur Scientifique for April, 1881, is an article 
on butter analysis, in which are given the processes used 
at the Municipal Laboratory attached to the Prefecture 
of Police in Paris, for the detection of foreign fats in butter. 
This is followed by an account of an areometric method, 
used for the same purpose and based on the difference of 
density between butter and the fats with low melting- 
point, extracted from tallow, which are made to resemble 
genuine butter, and which are known under the commer¬ 
cial name of Oleomargarine. 

The sale of oleomargarine has become so extensive in 
this country that a purchaser of butter is never sure 
whether he is getting true butter or its imitation. In view 
of this fact, I have thought it useful to give a process, 
based on the difference of specific gravity between butter 
and oleomargarine, of such simplicity that it can be easily 
applied by any person having rudimentary ideas of mani¬ 
pulation. 

Processes of this character are those which can be used 
with greatest efficiency to check adulterations. I have, 
in previous communications, given such processes for the 
detection of starch sugar mixed with cane sugar, and for 
the detection of starch sugar syrup mixed with sugar 
house syrups. 

Although my concern is principally with the difference 
of density between butter and oleomargarine, I propose 
to very briefly call attention to the processes used at the 
Municipal Laboratory of the Prefecture of Police, as these 
show important differences in chemical composition be¬ 
tween true butter and its adulterant, which confirm the 
difference in the specific gravity. Such an important 
character as the specific gravity would not differ to any 
marked extent without a corresponding diversity in the 
composition of the two substances. 

One process used at the Municipal Laboratory is the 
following : the sample of butter to be tested is melted, so 
as to separate water, salt, &c., which are deposited, and a 
certain amount of scum, which comes to the surface. Of 
the clear melted fat, under the scum, about 3 or 4 grms. 
are taken and saponified by 1 or 2 grammes of potassic 
hydrate. The fat and potassa should be mixed with 50 
c.c. of alcohol. In about five minutes the saponification 
is complete, and the cautious addition of water should not 
produce any turbidity. If any takes place, the operation 
must be begun anew. The soap formed is afterwards de¬ 
composed with weak sulphuric acid, and the insoluble fat 
acids are collected and weighed. The result of a great 
number of experiments is that in butter the percentage of 
fat acids thus obtained is usually 86-5 to 87*5 per cent, 
and that sometimes it is as high as 88 per cent. In 
animal fats from tallow the percentage of insoluble fat 
acids is 95J. The difference 954 — 87J = 8 per cent, is 
attributed to the absence in tallow of volatile and soluble 
fat acids which exist in butter. 

Another process is given in which the result is obtained 
volumetrically, by estimating the quantity of potassa used 
in saponifying the fat. One gramme of butter requires 
225 to 232-4 c.c. of potassa solution, while 1 grm. of 
tallow, or other animal fat of the same nature, requires 
from 195 to 197 grammes of the same potassa solution. 

Mr. Charles Girard, diredtor of the Municipal Labora¬ 
tory, considers as adulterated any butter requiring, for 
saponification, less than 221-5 c.c., of the potassa solu¬ 
tion. In some unfavourable cases this volume may repre¬ 
sent nearly 30 per cent of foreign fat. 

The method for detecting the difference between butter 
and oleomargarine by the difference of specific gravity is 
one proposed by Messrs. Leune and Harburet. 

The butter to be tested is first melted so as to separate 
the pure fat from water, salt, &c. The clear melted fat 

is placed in a cylinder, heated by the vapour escaping from 
a water-bath, kept boiling, but no part of the cylinder is 
to be in the boiling water. I understand that by heating 
in this way, the temperature of the melted fat remains at 
about 930 C. To determine the density of this fat an areo¬ 
meter is placed in it. This areometer is graduated in 
such a way that, in butter, it will sink to the lowest mark 
of the scale, while oleomargarine corresponds to the 
highest point in the graduation. The intervening space 
is divided into ten equal parts, each one of which corres¬ 
ponds to one-tenth of oleomargarine, mixed with butter. 
More than 600 experiments made by Messrs. Leune and 
Harburet with artificial mixtures show that, within an 
approximation of 10 per cent, the instrument gives cor¬ 
rect results. 

Soon after this areometric method was published, it 
was announced that the difference of the specific gravities 
of butter and of oleomargarine was too slight to distinguish 
the one from the other. As Messrs. Leune and Harburet 
had not stated what the specific gravity of each was, it 
was impossible to judge of the truth of this statement, 
and it became interesting to ascertain the fads of the 
case. The following process is the result of my attempts 
to determine the specific gravities of butter and of oleo¬ 
margarine. I chose in the first place to ascertain the 
specific gravity of each at 150 C, which is the usual tem¬ 
perature for such determinations. The process consisted 
in finding for each a liquid in which, at i5°C, a portion of 
butter or of oleomargarine, freed from impurities by pre¬ 
vious melting and containing no air bubbles, would 
remain in equilibrium in any portion of the liquid, without 
any tendency to rise to the top or sink to the bottom. 
The readiest liquid for this purpose was a mixture of 
alcohol and water, as this is easily prepared and it has no 
dissolving adtion on the fats to be tested. As the density 
of the liquid in which a body remains in equilibrium is the 
density of the body itself, the problem was narrowed down 
to finding the difference of density between two mixtures 
of alcohol and water of different strengths. It was found 
that pure butter, at 150 C. would remain in equilibrium in 
alcohol of 537 per cent. This corresponds to specific 
gravity 0-926. This butter was obtained from a gentle¬ 
man, at whose country place the butter was made. I 
obtained oleomargarine from melted warm beef suet by 
pressure. At a temperature of 250 C. this expressed fat 
had the consistency of butter. The alcohol which at 150 
C. would hold it in equilibrium had a strength of 59-2 per 
cent, which corresponds to a specific gravity of 0-915. 

The question of the possibility of distinguishing butter 
from oleomargarine becomes equivalent to the possibility 
of distinguishing alcohol of 537 percent., from alcohol of 
59-2 per cent. As this difference is 57 degrees of Gay- 
Lussac’s alcohometer, it is very evident that the specific 
gravity is a sufficient character for distinguishing butter 
from oleomargarine. This difference may appear more 
clearly to persons not familiarwith alcohometry by stating 
that it is the difference between 0-926 specific gravity and 
0-915. 

By means of the tables of Gay-Lussac and of Tralles,* 
it is a very easy matter to prepare alcohol of the required 
strength at any temperature, to be kept in bottles for 
future use. 

As the expansion of fats is different from that of alcohol, 
it is advisable to bring the alcohol to 150 C. when making 
an observation, which can be easily done by any one pro¬ 
vided with a thermometer. 

To deliver the sample of fat on the alcohol, I have found 
that the best plan is to melt the fat and let a large drop of 
it fall into the liquid. The fat should be melted in a 
little spoon or a little scoop, and the drop should be de¬ 
livered by bringing the spoon or scoop close to the surface 
of the alcohol. It requires a little pradtice to do this 
neatly, so as not to get an air bubble in the ball of melted 
fat. When an air bubble becomes imprisoned in the fat, 

* Read before the American Chemical Society, Sept., 1881. * See the excellent tables of Prof. McCulloh. 
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I have had no difficulty in removing it with a strip of 
paper, while it lies on top of the alcohol. Sometimes the 
globule of fat only partially sinks in the alcohol; the top 
of it becomes fiat and remains exposed above the liquid. 
A slight tap on the side of the glass is then generally 
sufficient to form a wave and sink the globule. 

If we take alcohol at 56J per cent, which represents 
equal volumes of alcohol of 537 per cent, and of 59^2 per 
cent, and if we deliver on the surface of this alcohol a 
globule of melted butter and one of oleomargarine, the 
butter will sink to the bottom and the oleomargarine will 
remain at the top, while the two globules are still warm 
and liquid. Afterwards, if the alcohol has a temperature 
of about 30° C. the butter will become solid, while the 
oleomargarine may still remain liquid. Then the butter 
will rise to the top of the alcohol, which is due to the 
expansion of butter on solidifying. If the alcohol be then 
kept for a few minutes at 150 C. the oleomargarine will 
become opaque and remain at the top while the solid 
globule of butter will sink to the bottom. 

If instead of taking alcohol of 56 per cent we use alcohol 
of 59'2 per cent, oleomargarine will remain on top and 
butter will sink to the bottom at all temperatures above 
15° C. At .15° C. oleomargarine will remain in equilibrium 
in any portion of the liquid in which it may be placed. 

If oleomargarine was always sold pure, the foregoing 
indications would be sufficient to distinguish it from 
butter, but the oleomargarine found in the market is 
always more or less mixed with true butter to improve its 
taste and appearance. This being the case, alcohol of 
59 per cent is not the proper liquid to detect oleo¬ 
margarine. We should use alcohol of 55 per cent and 
consider as oleomargarine any so-called butter which will 
not sink to the bottom in alcohol of this strength at 15° C. 
This is founded on the fadt that not more than one-third 
of butter is ever mixed with oleomargarine to improve its 
taste and appearance. 

Bearing in mind the experiments of Messrs. Leune and 
Harburet, already cited, the proportion of butter and of 
oleomargarine in a mixture could be easily detected by 
finding what strength of alcohol will hold in equilibrium 
at 150 C. a globule of fat under examination. As the 
difference of 5g‘2 and 537 is 53, the proportion of oleo¬ 
margarine is the difference between the strength of the 
alcohol and 537, divided by 5-5, or more conveniently 
multiplied by o’i8. If the alcohol required to hold a 
globule of fat in equilibrium at 150 C. has a strength of 57 
per cent, then: (57-537) X o’i8=*3'3 X o-i8 = 5>95, or say 
six-tenths of oleomargarine. If the alcohol had a 
strength of 58, then 58-537 X o-i8 = 4'3 X 0*18^772, or 
about eight-tenths of oleomargarine. 

The proportions of butter and oleomargarine in a mix¬ 
ture may be also determined without the aid of an alco- 
hometer, by using the two solutions of 537 per cent and 
of 59‘2 per cent. These may be placed in graduated 
glasses and poured cautiously into a third glass, until an 
alcohol of sufficient strength is obtained to keep in equi¬ 
librium a globule of the fat under examination at 150 C. 

The relative volumes of the two solutions used in making 
the mixture give the proportions of butter and oleo¬ 
margarine. 

CHEMICAL METHODS FOR ANALYSING 
RAIL-STEEL* 

By MAGNUS TROILIUS, Chemist to C. P. Stindberg, London. 

(Continued from page 300.) 

Magnesia Methods.—In some laboratories it is usual to 
re-dissolve the phospho-molybdate obtained, and then 
to precipitate with magnesia mixture^ This is a rather 

* Read before the American Institute of Mining Engineers, 
October, 1881. From the Journal of the Franklin Institute. 

slow and wasteful way of procedure, and the dired (Riley’s) 
method seems then preferable. 

In the dired method one may use at least 10 grms. of 
steel. The hydrochloric acid solution is reduced by 
means of sulphite of soda, the excess of sulphorous acid is 
removed by boiling, the solution is then neutralised with 
ammonia and bromine added, so as to oxidise about 03 
to o-4 grm. of iron. The sesquioxide of iron is pre¬ 
cipitated by means of acetate of soda, and the whole of 
the phosphorus in the steel is supposed to be precipitated 
along with it. 

The precipitate is filtered off and dissolved in hydro¬ 
chloric acid, about 13 grms. of citric acid are added, and 
the solution is neutralised with ammonia; 20 to 30 drops 
of magnesia mixture are then added, and some ammonia. 
The whole should then be left for two days, and be stirred 
up now and then during that time before it is finally fil¬ 
tered. The precipitate is washed with ammoniacal water, 
ignited, and weighed. 

It is difficult to see where the advantage of using this 
method would lie, as compared with the diredt weighing 
of the phospho-molybdate. The ignited phosphate of 
magnesia contains 2775 per cent of phosphorus, and an 
error in weighing must have, therefore, a serious influence 
on the result, unless a very large quantity of the steel be 
used. But altogether, the magnesia method requires 
much more time, skill, and labour than the molybdic 
method. To this should be added the statement by 
Professor Eggertz, that it is exceedingly difficult to 
obtain the reagents used in the magnesia method free 
from phosphorus, whereas in the molybdic acid method 
it is only the nitric acid which may contain phosphorus. 
Too high results are, therefore, frequently obtained by the 
magnesia method. 

In conclusion I may say that the above-described 
brushing method, which I use daily, has given very accu¬ 
rate results, as the same borings have been checked by 
some of the leading chemists of the day. As to the time 
required, if several analyses are performed at the same 
time, and suitable arrangements made, two or three, or 
even more, results may be obtained in a day. 

Silicon Determination.—For determining silicon in 
rail steel I use the aqua-regia and the sulphuric acid 
methods. The former has been sufficiently described in 
connection with the phosphorus determination, and I will 
here, therefore, only mention the principal details of the 
latter. 

For each gramme of steel I use 14 c.c. of a mixture of 
sulphuric acid and water, in the proportion of x of sul¬ 
phuric acid to 6 of water. If I wish to estimate the 
silicon only, no oxidising of the solution is necessary, and 
I have only to boil (with exclusion of the air as far as 
possible) until all is dissolved, and then completely 
evaporate the water so as to render the silica insoluble. 
The white salt is then taken up with hot water and a few 
drops of strong hydrochloric acid, and the silica filtered 
off and washed with hot water containing 5 per cent, of 
nitric acid. 

If manganese is to be estimated in the solution obtained’ 
the solution should be boiled with a few cubic centimetres 
of nitric acid for about one-quarter of an hour before 
evaporating down. After dissolving the salt in water 
and hydrochloric acid, boiling should be continued for 
another quarter of an hour before filtering off the silica, so 
as to insure the manganese being converted to manganous 
oxide. The silica must, in this case, be washed, first with 
ordinary cold water, and then with the nitric acid water, 
which should flow into a separate beaker and not into 
the first filtrate, where it might produce a higher state of 
oxidation of the manganese. 

I find that the aqua regia and the sulphuric acid 
methods yield results which are quite uniform and con¬ 
cordant. The sulphuric acid method can be quite as 
rapidly used as the aqua-regia method by means of the 
hot-plate. Two years ago I worked this method in a steel 

( laboratory n Wales, and the chemists at the place took 
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such a liking to it on account of the absence of the 
disagreeable fumes, which are evolved in the aqua-regia 
method, that they started working it for the daily deter" 
mination of silicon in their pigs. At the present time 
they use the sulphuric acid method exclusively, and are by 
practice enabled to work it quite as rapidly as the aqua- 
regia method. Besides being a neater method, the sul¬ 
phuric acid process effects no inconsiderable economy in 
daily pradtice, where otherwise large quantities of aqua- 
regia must be consumed. 

When using acid water, as in the sulphuric acid method, 
or strong hydrochloric acid, as in the aqua-regia method, 
for washing the silica, I make no deduction for filter- 
ash. The best Swedish filter-paper dees not leave any 
pradtically estimable quantity of ash when treated in that 
way. Otherwise a dedudtion is made according to 
Eggertz’s formula: 

Ash, grms. = 0-0001 D2, 
D being the diameter of the filter. 

Manganese Determination.—For determining mangan¬ 
ese in rail steel I use the acetate of ammonia and bro¬ 
mine process, with final additions of ammonia, as usual in 
English and Welsh steel laboratories. In Germany, the 
method with acetate of soda and bromine or chlorine, and 
no final addition of a strong base, is used, and in Sweden 
the acetate of soda and bromine method, in accordance 
with Prof. Eggertz’s diredtions. In describing my mode 
of operating, I will also try to point out the great differ¬ 
ence between the method with ammoniacal salts and 
bromine and ammonia combined, and the methods with 
fixed alkaline salts ; and to show what are the precautions 
to be taken in each case to attain accuracy. 

Bromine and Ammonia Process.—3 grms. of steel are 
dissolved in a flask of 1 litre capacity by aid of aqua- 
regia ; the solution is boiled down, and finally dried. The 
mass is then dissolved in hydrochloric acid by boiling; 
water is added to about 750 c.c. volume, and the solution 
neutralised with ammonia or carbonate of ammonia. If 
too much ammonia is added, care must be taken imme¬ 
diately to add some hydrochloric acid and to boil for a 
short time, so as to prevent manganese being precipitated. 
When neutralising is completed add 20 to 30 c.c. of 
strongly concentrated, thick acetate of ammonia, and boil 
until you see the precipitate settle clear after lifting the 
flask off from the lamp. If the supernatant liquid will 
not become clear, add cautiously a few drops of strong 
ammonia (o-88), shake the flask, and boil for a moment 
again. In this way you are certain to obtain a clear 
supernatant liquid ; but you must be very careful not to 
add too much ammonia, as the manganese may then be 
partly precipitated as hydrated oxide. After settling, the 
clear liquid is passed through a filter of ten inches dia¬ 
meter into a large flask, and finally the precipitate of basic 
acetate of oxide of iron is poured on to the filter and the 
remainder of the fluid allowed to filter well off. When no» 
more drops seem to come from the funnel the basic acetate 
is washed down into the first flask by means of boiling 
water, and hydrochloric acid is added. The flask is well 
shaken and heated to boiling, in order to insure the re¬ 
mainder of the manganese being present only as man¬ 
ganous oxide. Neutralising and precipitation is then 
repeated as before, and the filtrate added to the first one 
obtained. For rail steel I find two precipitations like these 
quite sufficient, the manganese in such steels rarely ex¬ 
ceeding 1 per cent. But for spiegeleisen, ferro-manganese, 
&c., it is certainly desirable to re-dissolve twice, as the 
more manganese there is in the substance the more of it 
will be retained in the iron precipitate. Anyhow, it should 
be borne in mind that a good boiling is necessary after 
every re-solution, in order to convert the manganese to 
manganous oxide. 

The collected filtrates contained in the large flask are 
then allowed to cool (this takes only a short time, the first 
filtrate cooling the second, and so on), about 4 c.c. of bro¬ 
mine are added and the flask well shaken, so that the fluid 
may be well saturated with bromine. It is the safest 

always to add so much bromine as to have quite a reddish 
colour in the solution. Ammonia (o‘88) is then added in 
excess, and the flask well shaken. At first the solution 
generally becomes quite colourless, but after continued 
shaking the brown colour begins to be more and more 
evident, and soon the oxide of manganese separates in 
lumps. It is then boiled for a few minutes, the precipitate 
allowed to settle and then filtered off, washed with hot 
water, dried, ignited, and weighed. 

It is necessary to have the solution quite cold and a 
large excess of bromine present when precipitating the 
manganese in this way. If the solution be hot a violent 
evolution of nitrogen gas will take place, and the man¬ 
ganese remains in the solution. Insufficient bromine also 
causes only a partial precipitation. One may write the 
reactions in this process as follows:— 

I. Insufficient bromine : 

2[Mn0a(C3H30)a]+5Br+8NH3-H*+2)Ha0 = (Mn02+ 
*H20) + Mn02(C2H30)2+5NH4Br+2[NH 40(C2H30) ]. 

II. Sufficient bromine : 

Mn02(C2H30)2+5Br+8NH3+ (.*• +2) H20 = (Mn02 -f- 
* H20)+5 N H4B r+2 [N H40 (C2H30) ] + N. 

(To be continued.) 

AN APPARATUS FOR THE DISTILLATION OF 

MERCURY IN VACUO. 

By ARTHUR W. WRIGHT. 

The importance of pure mercury in many of the opera¬ 
tions in the laboratoryjmakes a simple and efficient means 
of freeing from its impurities the ordinary commercial 
metal, or that which has become fouled by use, an objeCt 
greatly to be desired. The familiar chemical methods, 
aside from their inconvenience, are not entirely satis¬ 
factory, and often leave the condition of the product un¬ 
certain. Distillation in the usual way, in retorts open to 
the air, does not prevent contamination by oxidation, and 
the purity of the metal is further endangered by the 
liability to spurting and the possible presence of sub¬ 
stances volatile at the boiling-point of mercury. When 
the process is conducted in a vacuum, however, these 
drawbacks are avoided, and a perfectly pure product is 
obtained. 

A very elaborate and complete apparatus for this pur¬ 
pose has been devised by Professor Weinhold,* which fully 
satisfies all the conditions of the problem. This instru¬ 
ment has provisions for the maintenance of the vacuum by 
means of a Sprengel pump which constitutes a special part 
of it, with suitable arrangements for adjustment of the 
mercury supply, the heat from the gas burner, and the like. 
The devices for securing these objects, however, render 
the apparatus somewhat bulky and complicated in struc¬ 
ture. A far simpler construction has been employed by 
Dr. L. Weber,f which, however, has no contrivance for 
maintaining or renewing the exhaustion, except by re-filling 
with mercury, and otherwise leaves much to be desired. 
It consists essentially of a long glass tube, bent into a U- 
shape, so that when filled with mercury and inverted with 
the ends of the tubes in vessels containing mercury it 
forms a double barometer, the bend of which is above the 
level of the metal and therefore vacuous. An enlargement 
at one side where the heat is applied by a small Bunsen 
flame gives an increased surface of evaporation. The 
mercury vapour condenses in the upper portion of the 
empty space and flows out through the other branch of 
the tube. 

The apparatus devised by the writer is based upon 
Weber’s plan of a double barometer tube, but with im¬ 
portant modifications which secure substantially the 

* Carl’s Repertorium fiir Physik, vol. xv., p. 1. 
t Ibid,, vol. xv., p. 52. 
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advantages of the more complicated system of Weinhold. 
The most essential portions of it are represented, in section, 
in the accompanying sketch, which is drawn to a scale of 
one-tenth that of the instrument itself. The principal 
member of the still consists of a single continuous piece of 
glass work, which, for convenience of description, may be 
regarded as made up of several distind parts designated 
by the letters b, c, d, e, f, g, h. 

The portion b is a straight, rather heavy piece of tubing, 
of about one centimetre exterior, and five or six millimetres 
interior, diameter. Its length is a little more than 76 
centimetres. It is open at the lower extremity, and at the 
other is enlarged to an oval bulb, c, about 85 m.m. in 
diameter and 120 m.m. long. At the upper end of this is 
joined the portion d, e, having an interior calibre of about 
15 m.m. The vertical portion next to c is 25 m.m., the in¬ 
clined portion, d, 130 m.m., and the sloping part, e, 300 
m.m. in length. The objed in making d so long and giving 
it the inclined position was to prevent any globules of 
mercury thrown up from the bulb entering the portion e. 
But it might well be somewhat shorter, as with proper 
care in the application of the heat no shocks of the mer¬ 
cury in boiling ever occur. 

Toward the end of e the glass is narrowed, and, at the 
angle, it passes to a continuation g, which is a straight, 
vertical tube having an interior diameter of about one 
millimetre. The angle is so formed that the globules of 
mercury running down from e fall freely into g without 
accumulation at any point. This part of the apparatus is 
in fadt a Sprengel pump, and the mercury as it passes out 
maintains the exhaustion of the whole tube at a very high 
point. A small tube,/, serves to make connedtion with 
the air-pump at the beginning of the operations. The tube 
g, at its lower end, h, is bent upward and a small bulb 
blown upon it, sufficiently large to hold enough mercury 
to fill g itself. Above the bulb the tube is bent into a 
horizontal direction, this part being 30 or 40 millimetres 
long, and then diredtly downward, forming the outlet for 
the mercury. The total length of g is go centimetres. 

A cistern, a, serves for the reception of the metal to be 
operated upon. It is a wooden box 150 m.m. square, and 
about 60 m.m. deep. The joints are carefully fitted, and 
the wood oiled and then well varnished, being thus 
rendered quite impervious. A small well, 80 m.m. deep, 
for the reception of the end of the main tube, is made by 
inserting a thick glass tube in the bottom of the box. 
This arrangement, with the large area of the cistern, in¬ 
creases the range of adjustment of the latter, and makes it 
possible for several kilogrammes of mercury to pass 
through the apparatus before any such alteration of level 
in c is produced as to require a new supply or a readjust¬ 
ment. 

The glass tube and cistern are mounted upon a light 
wooden frame, the weight of the former with its contents 
being chiefly sustained by an iron ring which touches the 
bulb some distance below its widest part. Several layers 
of fine wire gauze carefully fitted to the lower half of the 
bulb are interposed between it and the ring, forming an 
elastic bed, and serving also to distribute the heat. A 
cylinder of thin sheet copper just large enough to slip 
through the ring, is supported upon the latter by a narrow 
flange at the top. It extends downward about 60 m.m., 
and is pierced with a number of holes just beneath the 
ring. It serves to dired the heated current from the 
burner upon the bulb, as also to prated the flame from 
movements of the air, and render it steady in its adion. 

The heating apparatus consists of a hollow ring having 
upon the upper surface 12 holes 2-5 m.m. in diameter, 
spaced uniformly in a circle of 25 m.m. radius, and con¬ 
centric with the glass tube which passes through it. The 
ring is fitted to the top of a common Bunsen burner, and 
the whole moves upon a vertical slide, with a clamp screw, 
by which it may be fixed at any point desired. It has 
been found advantageous in pradice to use but six of the 
openings, and these all upon one side,. A conical hood of 
sheet copper encloses the upper half of the bulb, and is 

prolonged by a tube of the same material, which covers 
the glass tube as far as the angle above d. The lower 
edge of the hood is at nearly the same level as the top of 
the cylinder above mentioned, and is about six centi¬ 
metres wider than this, so as to projed laterally some 
three centimetres all round. The upper portion of the 
copper cone and tube are wide enough to leave an interval 
of five or six millimetres between them and the glass. The 
heated gases from the holes in the cylinder, streaming 
through this space, envelope the bulb c and tube d, thus 
preventing condensation of the mercury vapour before it 
reaches e. 

The cistern is mounted upon a vertical slide with a 
clamp screw, and can be moved up or down, the range of 
motion being about six centimetres. This makes it pos¬ 
sible always to bring the mercury to the proper height 
within the bulb, and to suit the adjustment to the varying 
atmospheric pressure. 

The apparatus is put in operation as follows: Con- 
nedion having been established with a Sprengel air-pump 
by means of the tube/, mercury is poured into the cistern 
so as to cover the bottom of it to the depth of a centi¬ 
metre or two. If pure mercury is at hand, the bulb at h may 
be filled with it, if not the extremity of the outlet tube is 
sealed or otherwise tightly stopped. As the exhaustion 
proceeds the mercury rises in b, finally reaching c, and if 
all the air were removed, it would stop at the barometric 
height above the surface in the cistern. The latter is 
adjusted so that the top of the column is a little below the 
centre of the bulb, c. When no more air can be withdrawn 
by the pump,/is sealed with a gas flame and the connedion 
with the pump severed. The apparatus is thus exhausted 
once for all, as subsequently it maintains the vacuum by 
its own operation. The burner, previously set some dis¬ 
tance below the bulb, is now lighted and the flame made 
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very small at first. The mercury soon becomes heated, 
vapour is formed, and after a time drops begin to fall from 
the interior surface of the bulb and tube above it. The 
flame is slowly increased and raised, until, in fifteen or 
twenty minutes, the vapour passes the angle at the top, 
and begins to condense in e. As the globules of mercury 
fall into g they carry with them the residue of the air, 
gradually filling the bulb at h, and later the tube g itself. 
The point of the tube at h is now unsealed or broken off, 
and the mercury issues drop by drop into a vessel placed 
to receive it. The operation now proceeds continuously, 
and the apparatus requires scarcely any attention, further 
than to keep the cistern properly supplied with mercury, 
and to remove the pure metal when necessary. The 
residual air is quickly removed from the tubes by the 
pumping effect in g, and after a time each drop falls with 
a sharp click in the tube. The construction of the part h 
makes it easy to obtain pure mercury from the very be¬ 
ginning of the operation, an advantage not furnished by 
the other forms of the apparatus mentioned. 

In adjusting the height of the cistern, a, allowance must 
be made for the tension of the mercury vapour in the 
upper portion of the tube. The cooling effect of the con¬ 
densing tube, e, is such that this is usually from four to 
six millimetres, and it rarely or never exceeds one centi¬ 
metre. The temperature of vapourisation corresponding 
to the latter tension is less than i8o°, as, according to 
Regnault’s results, this is the temperature at which the 
vapour has a tension of eleven millimetres. The low tem¬ 
perature is of itself a matter of importance, both as regards 
economy in the application of the heat, and as diminishing 
the probability of volatilisation of any substances which 
the mercury may contain as impurities. 

The apparatus here described, when in use, consumes 
from one-third to one-half the amount of gas required for 
an ordinary Bunsen burner. The mercury does not come 
into adtive ebullition, but vapourises quietly and entirely 
without shocks. The rate of distillation varies of course 
with the heat applied, but is from 400 to 450 grms. per 
hour. After the burner is once adjusted the apparatus 
requires no attention, and may be left to itself for hours, 
care being taken that the cistern contains sufficient mer¬ 
cury. When out of use the tubes are left with the mer¬ 
cury in them, remaining thus exhausted and ready for use 
at any time. 

As the mercury in the bulb and the tube b retains all 
the impurities left behind in the process of distillation, 
these may at length accumulate in such quantity as to 
interfere with the proper operation of the apparatus, and 
to necessitate their removal. This is not likely to occur 
for a long time unless the mercury used is excessively 
impure. But when the removal is indispensable it maybe 
effected either by opening /, allowing the mercury to 
descend into the cistern and thus be withdrawn, then re¬ 
filling and exhausting as at first; or, more simply, by 
lowering the cistern until the mercury sinks below the 
bulb, in which case all but the small portion contained in 
b will run out into the cistern and can be drawn off by a 
syphon or otherwise, care being observed that it is not 
carried so low as to allow of the admission of air at the 
bottom of the tube. 

The apparatus in operation has proved entirely satis¬ 
factory in every respeCt, and extended use of it in the 
laboratory has suggested no modification. As mounted 
upon its frame it has a height of about 125 centimetres, 
and the base covers a space 45 centimetres long and 33 
wide. It is so light that it may readily be lifted and car¬ 
ried with one hand. The glass work was very skilfully 
constructed, after the design of the writer, by Mr. W. 
Baetz, of 96, Fulton Street, New York City.—American 
Journal of Science. 

New Multiple Telegraph.—M. l’Abbe Laborde.—The 
author describes at great length an arrangement by which 
eight, ten, and perhaps even twelve dispatches may be 
forwarded at once by a single wire.—Les Mondes. 
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PROCEEDINGS OF SOCIETIES. 

MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 

Ordinary Meeting, November 15, 1881. 

E. W. Binney, F.R.S., F.G.S., President in the Chair. 

“ On the Pronunciation of Deaf-Mutes who have been 
taught to Articulate,” by William E. A. Axon, M.R.S.L. 

“ On Professor C. A. Bjerkness's Experiments to Demon¬ 
strate the Analogies between Electrical and Magnetical 
Phenomena and some Hydrodynamical Phenomena," by 
William H. Johnson, B.Sc. 

Among the many interesting exhibits at the Paris 
EleCtrical Exhibition, there is nothing more likely to 
engage the attention of the scientific observer than the 
simple apparatus and experiments of Professor Bjerkness, 
of the University of Christiania. 

The apparatus consists in the main of metal spheres 
about one inch in diameter, and drums also an inch in 
diameter with indiarubber ends. These spheres and 
drums communicate by means of indiarubber tubes with a 
pair of air-pumps, which, by an ingenious contrivance, 
cause the spheres to oscillate and the drums to pulsate 
isochronously. If the two air-pump pistons go in and out 
at the same time, the spheres connected with them will 
oscillate concordantly. If, on the other hand, one piston 
goes in while the other comes out, the respective spheres 
connected with the air-pumps will oscillate in opposed 
phase. The same will take place with the pulsating 
drums. 

When these spheres and drums are allowed to oscillate 
and pulsate rapidly in a vessel of water, they are found to 
attract each other if they vibrate in accord, and to repel 
each other if the vibrations are opposed. Nor is this all, 
for Professor Bjerkness, by carefully modifying his appa¬ 
ratus, which has been very imperfectly described above, has 
been able to imitate all the phenomena of magnetism and 
para-magnetism, but always in an inverse way. 

Many phenomena of statical and dynamical electricity 
can also be imitated by these vibrating bodies, but like¬ 
wise in an inverse manner. 

Thewhole subject has been investigated mathematically 
by the Professor, and the laws which govern the attractions 
and repulsions of these vibrating bodies have been shown 
to be in accordance with his formulae. 

General Meeting, November 29, 1881. 

R. Angus Smith, Ph.D., F.R.S., &c., in the Chair. 

Mr. Richard Peacock, of Gorton Hall, Manchester, and 
Mr. Edmund Salis Schwabe, of 41, George Street, Man¬ 
chester, were elected Ordinary Members of the Society. 

Ordinary Meeting, November 29, 1881. 

R. Angus Smith, Ph.D., F.R.S., &c., in the Chair. 

The following letter from Mr. Joseph Sidebotham, 

F.R.A.S., was read :— 
“ Some few years ago, when I was at Mentone, I wrote 

to you concerning the aniline colours, so much used on 
the Continent in water-colour drawings. Since that time 
Holman Hunt and others have called attention to the 
fading of these and some other colours prepared for 
artists, and I hoped the practice of making and using these 
colours had ceased : however, I find this is not the case. 
A friend of mine was on his way to the south of France, 
and I asked him to see if these colours were still sold and 
used, and he tells me they are extensively, and sent me 
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cakes of them. He also sent the enclosed sheet of the 
colours on drawing-paper, half of it having been exposed 
to the light a fortnight, the other half covered up. He 
thought that by putting gum over the colours they might 
be made more permanent, and you will see he has put a 
band of gum across them : the colours exposed have faded 
in a great degree, some of them almost disappearing. The 
band of gum has retarded the fading, but the colours are 

* even there much lighter and all the brightness gone. It 
is most desirable that artists should entirely give up the 
use of all these colours, and then the makers would cease 
to supply them. When we see the sad effedts of a fort¬ 
night’s light upon them, what can we expedt to see in draw¬ 
ings hung on the walls of a room for a few years ?” 

“ On Cyclic Motions in a Fluid, and the Motion of a 
Vortex Ring of Varying Curvature,” by R. F. Gwyther, 
M.A. 

NOTICES OF BOOKS. 

Handbook of the Collection Illustrative of the Wild Silks 
of India in the Indian Section of the South Kensington 
Museum. By Thomas Wardle. London: Her 
Majesty’s Stationery Office. 

This very interesting and important pamphlet reminds us 
on its title-page of an unfulfilled promise, or at least 
announcement. Some few years ago it was declared offi¬ 
cially that the Indian Museum was only for the time being 
to sojourn at South Kensington, and was destined to form 
the nucleus of a grand Indian and Colonial Museum in a 
central and convenient position. These hopes have not 
been realised,—a return from South Kensington being 
apparently more difficult than the familiar “reascent” 
from Avernus. 

The author of the work before us is well known as an 
eminent silk dyer and printer, and has been engaged for 
years in the study of the so-called “ wild silks ” of India 
with a view to their utilisation. The term wild silks is 
commonly applied to all kinds of silk other than that pro¬ 
duced by Bombyx mori. Hitherto these silks have not 
been cultivated. The small and uncertain supplies which 
have found their way into commerce are derived from 
cocoons colledted at hazard in the forests, but no organised 
and systematic attempts have been made to form planta¬ 
tions of the various food-trees and to rear the inserts in a 
state of domestication. There can be no doubt that to do 
so, to attend to the proper colledtion of the cocoons, and 
to make use of improved machinery for reeling the silk, and 
for carding and spinning that from imperfedt cocoons, 
would prove a remunerative undertaking, and, like the 
introduction of the cinchona and the tea culture into India, 
would add to the resources of that country and of the 
Empire at large. »To give encouragement to so desirable 
an undertaking ought to be the task of the Indian Govern¬ 
ment. Mr. Wardle meantime has greatly improved and 
developed the methods of dyeing and printing these silks. 
From trials which he has had made in Italy it has been 
found possible to convert the Tusser raw silk into tram and 
organzine of very great fineness. It appears that this 
silk, the produdt of Anthercea mylitta or paphia and some 
allied species, differs from common silk in its behaviour 
with reagents. A neutral solution of zinc chloride, gently 
heated, dissolves common silk instantly, but only adts 
slowly upon the Tusser. In a cold solution common silk 
dissolves in three days, whilst immersion for a fortnight 
produces no effedt upon the Tusser. With ammoniacal 
solution of copper oxide a similar difference of adtion is 
observed. Hence we may well infer, as is adtually the 
case, that the wild silk must be the more difficult to dye. 
The great difficulty as far as Tusser silk is concerned lies 
in the bleaching process. Being naturally of a darker 
colour than common silk, and incapable of bleaching by 

means of sulphurous acid—a deoxidising agent—oxidisers 
were tried. M. Tessie du Motay proposed potassium per¬ 
manganate, which certainly removed the brown colour, but 
unfortunately injured the texture of the silk. With barium 
peroxide he was perfedtly successful. This reagent is, 
however, as yet too costly for very general use. The 
author refers to a method not yet fully developed, of pre¬ 
senting nascent oxygen to the silk from a liquid instead of 
ftom a solid. He mentions also that Major Coussmaker 
has succeeded in obtaining perfedtly white Tusser silk by 
modifying the conditions under which the worm spins its 
cocoon. If his method is practicable upon a commercial 
scale the necessity for bleaching would be superseded. As 
the colours most adapted for dyeing Tusser silk, the author 
mentions lac, safflower, indigo, the leaves of Pliyllanthus 
emblica, the calyces of Thespesia populnea, and the flowers 
of Butea frondosa, of Hursinghar, and of Cedrela toona. 
Eria silk has less affinity for dye wares than has common 
silk, and takes up a greater quantity of tindtorial matter. 
The author, however, has succeeded in producing on it a 
variety of shades which leaves nothing to be desired. 

The work is enriched with illustrations of several of the 
most important silk-yielding insedls in their different 
stages of growth, of their food plants, and of the machinery 
for reeling cocoons. Mr. Wardle has deserved well of 
British commerce and industry for his prolonged investi¬ 
gations. 

A Study of the History and Meaning of the Expression 
“ Original Gravity ” as applied to Beer, Worts, and Dis¬ 
tillers’ Wash; also a full description of the Apparatus 
required. A practical Method for the Analysis of Fer¬ 
mented Liquors is also described. By J. A. Nettleton, 

of the Inland Revenue Laboratory, Somerset House. 
London : Lamprey, Brewers’ Guardian Office. 

The author of this work claims for the “Inland Revenue 
Adt” of 1880 that it will make brewers more conversant 
with their own business than they were before. If such 
shall prove to be the case, it will prove a result diametri¬ 
cally opposite from what has occurred in chemical manu¬ 
factures, with which we are better acquainted, as, for 
instance, soap manufacturing, glass making, and tannery. 
In each of these branches of industry, the removal of excise 
interference has led to more scientific management, to a 
better understanding of principles, and to their more 
careful and accurate application.. It is possible, however, 
that as regards brewing Mr. Nettleton may be in the right. 
The author’s first step is to define the term “original 
gravity”—hitherto a mystery not merely to the outside 
public, but to the vast majority of scientific men. It 
means, we learn, the original specific gravity of any wort, 
beer, or wash before yeast had been added and before 
fermentation had been commenced. 

The principal objedt of the work before us is to show 
how this original specific gravity may be found at subse¬ 
quent stages of the process. Fermentation changes the 
specific gravity of a saccharine liquid because the sugars 
present are split up into alcohol and carbonic acid, with 
the simultaneous produdtion of a quantity of a carameloid 
body lighter than the original sugar. The soluble albu- 
menoid matters contained in malt or grain are also in 
great part destroyed by the adtion of the yeast. These 
changes reduce the specific gravity of the liquid, and are 
technically known as'attenuation. The method recom¬ 
mended for finding the original specific gravity of a beer 
is the so-called distillation process, the description of 
which is much too long to be quoted. Three other 
methods, less accurate, are also given. 

In the last part of his work the author gives what, on 
the title-page, is styled a method for the analysis of a 
“fermented liquor.” This term is too wide, as the process 
indicated would not be satisfadtory in case of wines and 
other fermented liquors prepared from fruits. The points 
determined are alcohol, mineral matter, organic matter, 
acid, and water. Of possible adulterations no notice is 



Chemical News,! 
Dec. 30, 1881. / 

taken. It is singular how the Excise authorities still cling 
to the somewhat antiquated notion of “ proof spirit,” 
instead of calculating the strength of fermented liquids in 
absolute alcohol. 

This little work will evidently be of great use to the 
trade and to analytical chemists. Some peculiarities of 
expression call at first sight for a little consideration on 
the part of the reader. Thus Mr. Nettleton speaks of the 
specific gravity “ held ” by a liquid, and the operation of 
shaking or agitating a liquid to expel gases he terms 
“tossing.” 

CORRESPONDENCE. 

KEKULE’S THEORY. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News, vol. xliv., p. 260, Mr. 
Alfred M. Pagan asks in which manner Kekule’s theory of 
the oscillating linkings would express the second moment 
of oscillation of naphthalen if the first moment were— 

to imagine the structure of naphthalen in the second phase 
in the manner shown by— 

—I am, &c., 
A Reader. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Stances, de VAcademie 
des Sciences. No. 23, December 5, 1881. 

Chemical Studies on the Skeleton of Plants.—MM. 
E. Fremy and Urbain.—The bodies which form the 
skeleton of plants are chiefly pedtose and its derivatives, 
the cellulosic compounds in their different isomeric states, 
cutose, and vasculose. To determine pedtose, the authors 
converted it into pedtates by the adtion of alkaline car¬ 
bonates, and decomposed these pedtates by hydrochloric 
acid, which precipitates pedtic acid as an insoluble jelly. 
Among the cellulosic compounds found in plants, the 
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authors distinguish cellulose, para-cellulose, and meta¬ 
cellulose. All these bodies possess the common character 
of dissolving without colouration in sulphuric acid. Their 
distindlive charadters are :—Cellulose dissolves at once in 
the ammonio-cupric reagent; para-cellulose dissolves in 
this liquid only after the adtion of acids ; and meta-cellu¬ 
lose is insoluble even after such treatment. It is dissolved 
by nitric acid and the hypochlorites. Vasculose forms the 
principal part of the vessels of plants. It is insoluble in 
the ammonio-cupric liquid, even after a previous treatment 
with acids. It resists for a long time the adtion of sul¬ 
phuric acid, but it is rapidly attacked by oxidising agents. 
Cutose is the transparent membrane which covers the 
aerial organs of plants. It is dissolved neither by sul¬ 
phuric acid nor by the cupric reagent; it is attacked by 
the oxidising agents, and is dissolved by dilute caustic 
alkali in thecold and at the ordinary pressure. Vasculose, 
on the contrary, resists caustic alkalies, except they are 
applied with the aid of heat and under pressure. 

Eledtric Deposition of Metallic Strata of Different 
Colours.—F. Weil.—The author, by a process, not indi* 
cated, has succeeded in coating all metals and alloys a1 
the common temperature, and by means of a single copper 
bath with a permanent and brilliant layer of various sub¬ 
oxides of copper, the chemical nature of which has no4 
yet been studied. 

Distribution of Energy by means of Electricity.— 
Marcel Deprez.—A mathematical paper not susceptible of 
useful abridgment. 

Determination of the Ohm.—G. Lippmann.—A reply 
to M. Brillouin. 

Variations of the Resistance of Electric Machines 
with their Speed.—E. Lacoine.—The author’s experi¬ 
ments lead to the conclusion that these variations of re¬ 
sistance are explained by those of contadt between the 
movable commutator and the fridtion springs. 

Determination of the Illuminating Power of Simple 
Radiations.—MM. A. Crova and Lagarde.—The photo¬ 
metric process, suggested by one of the authors (Comptes 
Rendus, xciii., p. 5x2), pre-supposes a knowledge of the 
coefficients of illumination of the various simple rays 
which compose the light to be compared. This question 
the authors have investigated experimentally. 

Speed of Refrigeration in Gases at Elevated Tem¬ 
peratures.—MM. Mallard and Le Chatelier.—Not suit¬ 
able for abstradtion. 

Combination of Hydrogen and Oxygen under the 
Influence of the Electric Effluves.—MM. Deherain and 
Maquenne.—It seems established by the experiments of 
the authors that the state of moisture of the surfaces 
between which the effluve is produced is capable of modi¬ 
fying the nature of the discharge, both in its outer aspedt 
and in its adtion upon the gases. In dry apparatus the 
effluves never determine the detonation of the gases, but 
their gradual combination. In moist apparatus the tubes 
are often burst at the beginning of the experiment. 

Titration of CEoline and of CEnotannin in Wines.— 
F. Jean.—The author finds that ceoline and cenotannin are 
the sole constituents of wine which adt upon the solution 
of iodine mentioned in his memoir on the titration of 
tannin communicated to the Academy in 1876. It is well, 
however, to check the results obtained by titration by a 
colorimetric test made comparatively with a solution of 
cenoline containingthe quantityof this substance indicated 
by titration. The natural tannin of wine, derived from 
the seeds and stalks of the grape, gives a greenish black 
colouration with ferric chloride. 

Moniteur Scientifique, Quesneville, 
Odtober, 1881. 

M. Pasteur at the International Medical Congress 
at London.—A brief notice of the sessions devoted to the 
question of microbia in reference to disease. 

Chemical Notices from Foreign Sources. 



316 Chemical Notices from Foreign Sources. " {ClDecIC3AoL>SiWS’ 

The Congress of Electricians.—An account of the 
inaugural speech of M. Cochery, with a notice of the re¬ 
presentative deputations of different countries, and a 
general programme of the Exhibition. 

Diseases of the Skin in Infancy and Old Age.—A 
purely medical paper. 

Observations on Gums, Resins, and Waxes.—C. 
G. Warnford Lock.—A translation from the Journal of 
the Society of Arts. 

The Resins of the Xanthorrhcea.—J. M. Maisch.— 
From the American Journal of Pharmacy. 

Studies on the Alkaloids.—Dr. W. Koenigs. 

A Compiled Account of Cinchonine and Quinine. 

Official Reports on the Universal Exhibition of 1878. 
—The first part of this report treats of pharmacy in 
France and abroad. The second part is devoted to soaps 
and stearine. The author remarks that for the prepara¬ 
tion of stearine fatty bodies are treated by one of the two 
following methods :—Saponification with lime under pres¬ 
sure, either with or without agitation, in autoclaves of iron 
or copper, and without distillation ; or saponification with 
an acid either with or without subsequent distillation. 
Then follows a descriptiou of the mottled soaps made at 
Marseille and in other parts of France ; of the colourless 
Marseille soap, and the oleic acid soaps. An account of 
mineral colours is chiefly devoted to ultramarine in its 
various forms, followed by short notices of Vermillion, 
Prussian blue, and of green, yellow, and black pigments 

Determination of Potash in Agricultural Sub¬ 
stances by means of Perchloric Acid.—Armand Ber¬ 
trand.—In the first place it is necessary to examine if the 
substance in question contains an ammoniacal salt. If 
this is the case the ammonia must be expelled by boiling 
with a little caustic lime. It is necessary that the sub¬ 
stance should be perfectly clear. The filtered solution of 
the sample is evaporated on the water-bath in a small 
porcelain capsule with 5 c.c. of perchloric acid at 45° B. 
until the volume of the liquid is reduced to about 10 c.c. 
The capsule is taken off the water-bath, alcohol at g5 per 
cent is added ; it is let cool, and the potassium per¬ 
chlorate is collected upon a small filter. The precipitate 
is washed with alcohol at g5 per cent containing 10 per 
cent by volume of perchloric acid, until the liquid running 
through no longer shows the reactions of sulphuric and 
phosphoric acids. The washing is then completed with 
alcohol at 95 per cent without the admixture of perchloric 
acid. It is then dried in the stove. At the end of twenty 
to thirty minutes the precipitate is detached from the 
filter and spread out in a tared watch-glass. It is weighed 
twice, to be certain that the desiccation is complete, and 
the weight of the potassium perchlorate thus obtained is 
noted. On the other hand, as there always remains a little 
perchlorate adhering to the filter, instead of using a tared 
filter, the author considers it more expeditious to operate 
as follows :—During the desiccation of the perchlorate in 
the watch-glass the filter is burnt in a platinum capsule 
fitted with a lid. The potassium chloride resulting from 
the calcination is washed into a glass, and the chlorine is 
determined with a centinormal silver solution. A multi¬ 
plication indicates the perchlorate to be added to that 
which has been weighed. This process gives accurate 
results in presence of lime, magnesia, soda, baryta, iron, 
alumina, and sulphuric or phosphoric acids, free or com¬ 
bined. The author prepares his perchloric acid as 
follows:—He dissolves purified barium chlorate in luke¬ 
warm water,- and precipitates with dilute sulphuric acid. 
He lets settle, draws off the clear liquid with a syphon, 
and washes the precipitate of barium sulphate. The solu-, 
tion of chloric acid is evaporated in a porcelain capsule 
over a naked fire until the concentrated liquid becomes 
yellow and emits a peculiar sound if heated further. It is 
then divided in capsules of 19 centimetres in diameter, 
each capable of containing about 700 c.c., and the evapo¬ 
ration is continued until the liquid is completely colour¬ 

less, and emits dense white fumes. In order to diminish 
the inevitable loss of perchloric acid, a little water may be 
added from time to time during the concentration. Four 
parts of barium chlorate yield m general 1 part of per¬ 
chloric acid at 450 B. The colourless liquid is distilled in 
a retort heated on the sand-bath. A long-necked tubu¬ 
lated receiver is adapted to the retort without the use of 
a cork. 

The Elecffric Light.—A notice of the various appli¬ 
ances for the eledtric light on view in the late Exhibition. 
Mention is made of a lamp with enormous carbons, having 
an intensity equal to that of 150,000 candles, and proposed 
for service in lighthouses. 

Industrial Preparation of Coniine and its Com¬ 
pounds.—Dr. J. Schorm.—From the Berichte der Deuts• 
C'hem. Gcsellschaft. 

Annales ds la Societe des Sciences Industrielles de Lyon. 
No. 2, 1881. 

Glycerin as an Agent for the Preservation of Meat 
and Organic Matter.— H. Danzer.—The author recom¬ 
mends glycerin for the preservation of a great variety of 
organic substances,both articles of food and even manures. 
[Will not the rising price of glycerin interfere ?—Ed. C.N.] 

V erhandlungen des Vereins zur Befdr derung des 
GewerbfleisseP. Odtober and November, 1881. 

These numbers contain no chemical matter. 

Revue Universelle des Mines, de la Metallurgie, &>c., 
No. 1, July and August, 1881. 

The only chemical matter in this number is taken from 
the Proceedings of the Iron and Steel Institute (at their 
meeting in London, May, 1879) and from Comptes Rendus 

MISCELLANEOUS. 

Society of Arts.—The first meeting of the Applied 
Chemistry and Physics Sedtion of the Society of Arts will 
be held on Thursday, January 26th, when a paper by Dr. 
Thudichum, on “ Recent Researches into the Theory of 
the Living Contagium, and their Application to the Pre¬ 
vention of certain Diseases in Animals,” will be read, 
The following papers will be read at subsequent meetings: 
“Photometric Standards,” by Harold Dixon ; “ Pradtical 
Hints on the Manufacture of Gelatin Emulsions and 
Plates for Photographic Purposes,” by W. K. Burton; 
“ Some Pradtical Aspects of Recent Investigations in 
Nitrification,” by R. Warington ; “ The Manufacture of 
Steel from Phosphoric Pig-Iron,” by S. G. Thomas and 
Percy C. Gilchrist. 

MEETINGS FOR THE WEEK. 

Monday, Jan. 2nd—London Institution, 5. 
Tuesday, 3rd.—Royal Institution, 3. “Jupiter, Saturn, Uranus, 

Neptune,” by Prof. R. S. Ball. 
- Pathological, 8.30. Anniversary. 

Thursday, 5th.—Royal Institution, 3. “The Solar System further 
Considered,” by Prof. R. S. Ball. 

- London Institution, 7. 
- Royal Society Club, 6.30. 

Friday, 6th.—Geologists’ Association, 8. 
Saturday. 7th,—Royal Institution. 3. “ How we Learn Fadts in 

Astronomy,” by Prof. R. S. Ball. 

Erratum.—P. 299, col. 1, line 28 from top. after the words “well¬ 
fitting cork,” insert “ and 25 grms. of finely-powdered zinc oxide 
added." 



INDEX 

ABEL, F. A., colliery explo- 
sions, 16, 27,39 

Aberdeen, University of, 152 
Abney, Captain W. de W., effedt 

of the spedtrum of the haloid 
salts of silver, 297 

spedtrum impressed on silver 
chloride, 184 

of sodium, 3 
Acetal, isobutylic, preparation of, 

169 
Acetate, benzhydrol, 93 
Acetic ether, determination of in 

urine, 48 
Aceton-urea, diabetic, 274 
Acetylen, cyanogen, &c., detona¬ 

tion of, 260 
Acid, beta-naphthol-sulphonic, 46 

boric, 160 
camphoric, 251 
carbonic, estimation of, 4 
of the breath, new demonstra¬ 

tion of, 141 
proportion of in the air, 13 
spedtrum of, 42 

dimethyl - malonic and dl- 
methyl-bibarturic, 237 

gallic, readtion of, 225 
hydrofluoric, wounds,treatment 

of, 92 
hydrosulphurous, 143 
isomalic, 227 
levulinic, 61 
malic, optical rotatory power 

of, 83 
meconic, group, compounds of 

the, 122 
nitric, adtion of and the metals, 

205 
synthetic produdiion of, 226 

of milk, 48 
perchloric, 168 
phosphoric, adtion of soluble, 

reverted, and precipitated in 
light and sandy soils, 192 

determination of by standard 
solutions, 214 

reverted, value of different 
forms of, 305 

phospho-tungstic, 13 
salicylic, 107 

determination of in beverages, 
226 

sulphuric, impure, 47 
tungstoboric, and its salts, 214 
uric, determination of, 215 

Acids, aminic, and amines, aide* 
hydo-disulphites of, 306 

benzarsenic, and their deriva¬ 
tives, 250 

coloured, determination of, 47 
non-saturated, 60 
pyruvic, condensation of the, 

250 
researches on the non-satu¬ 

rated, 250 
salts, and alkalies, combina¬ 

tion of certain solid hydrates 
of dioxides with, 72 

Acroleine, produdts of the adtion 
of phosphorus pentachloride 
upon, 193 

Adtinium, 180, 191 
new metal, 138 

Adtinic phenomenon, curious, 12, 

5L 73, 167 
Adulteration from the chemist’s 

standpoint, 244 
ASthaleine septicum, para-chole- 

sterin from, 83 
Ethans, supposed isomeric, 24 
Affinity and valency, 195, 213 
African guano, ig2 
“ Agricultural Chemistry and 

Geology, Elements of" (re¬ 
view), 224 

Agricultural College,Cirencester, 
153 

substances, determination of 
potash in, 316 

Air, adtion of ozone on the germs 
in the, 93 

ground, carbonic acid in the, 48 
influence of contadt of upon fer¬ 

mentation, 216 
method for accurate and rapid 

analyses of, 291 
permeablity of the soil for, 48 
proportion of carbonic acid in, 

13 
re’ation of moisture in to health 

and comfort, 100 
“Air, Floating Matter of the ” 

(review), 179 
Albumen, coagulated, photogra¬ 

phy of colours by dyeing 
layers of, 70 

crystalline, in pumpkin seeds,24 
Albumenoids, determination of 

the, 296 
influence of alcohol upon the 

transformation of the, 73 
Alcamines, 169 
Alcohol, dialdanic, 59 

ethylic, assay of commercial 
wood-spirit intended for the 
“ denaturation”of, 261 

“Alcohol Tables” (review.), 58 
Alcoholate of chloral, 251 
Alcohols, adtion of chloride of 

lime upon, 274 
aluminium, 257 
taxation of, 83 

Aldehydo-disulphites of aminic 
acids and amines, 306 

Aldehyds, &c., derived from 
hydroquinon, 13 

Aldol, preparation of, 60 
Alkali manufadture, loss of soda 

in, 71 
new produdts of, 71 

Alkalies, humoid matters ex- 
tradied from the soil of, 192 

Alkaline solution of copper oxide, 
adtion of organic matters not 
sugar on, g9 

solutions, new methods of de¬ 
sulphurising, 261 

Alkaloid from cinchona bark, 301 
Alkaloids, detedtion of the acces¬ 

sory in commercial quinine 
sulphate, 61 

studies on, 286 
Alkaline iodides, solution of sil¬ 

ver in presence of, 191 
sulphides, adtion of sulphur 

upon, 250 
Alkalimetric determination of 

sulphate ot soda in crude 
salt-cake, 107 

Alkalimetry, methyl-orange as an 
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Alkylen substituted amidic acids, 
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Allary, E., purification of carbon 
disulphide, 169 

Allen, A. H., separation of hydro¬ 
carbon oils from fat oils, 161 

Almonds, bitter, detedtion of 
nitro-benzol in oil of, 34 

Alstonia bark, Australian, 48 
Alum, sodium, of Japan, 218 
Alumina and the ferric and the 
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tion and separation of, 85 

separation of from ferric oxide, 
226 

Aluminium phosphate, 82 
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extradtion of the precious 
metals by, 107 

American Chemical Society, 56, 
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Amides, aromatic, conversion of 

the into their azo-compounds, 
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Amidic acids, alkylen substituted, 
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and ortho-anisidin, 83 

Amidoid derivatives of hydro- 
xylamin, 48 

Ammon, G., permeability of the 
soil for air, 48 
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144 

isobutylen chloride, 13 
disinfedtion in the manufadture 

of, 295 
in plants, 37 
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chromates, 71 

carbamate, dissociation of, 253 
Amylam, a- and /3-, 258 
Analysis of gunpowder, 47 

of milk, 52 
of soil from Cuttack, 244 
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1881, 275 
proximate, cause of error in, 81 
water, 176 

“ Analysis of Fermented Liquors’ 
(review), 314 

Analytical methods, revision of, 
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Andre, M., formation-heat of 

calcium oxychloride, 60 

Andre, M., strontium and barium 
oxy-chlorides, 106 - 

Anhydro compounds, 274 
Anhydrous gallium chloride re¬ 

searches, 166 
Aniline-black, reserve for, 93 

resists for, 76 
Anthracen, sulphuric test for,227, 

239 
Anthracic vaccination, 251 
Apparatus, extradtion, 47 
Apple trees, cause of disease in, 

37 . 
Aqua regia, produdt of the adtion 

of, 204 
Arable soils, passage of rain¬ 

water through,296 
Arbutine, constitution of, 61 
Arc, voltaic, adtion of cold on, 273 
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produdts of, 60 
of tertiary, 204 

Arseniates and phosphates, new 
series, 180 

Arsenic and phosphoric acids, 
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states, 60 
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in iron pyrites, 216 
paper hangings, 177 
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pounds, 83 
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Association, British, tog, 123,132, 
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President’s Address, 109 

Atkinson, E,,“ Physics " (review), 
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R. W.,and H. Yoshida, pepper¬ 
mint camphor and some of its 
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brewing in Japan, 230 
Atmospheric carbonic acid,source 

of, 36 
eledtricity, currents produced 

by,250 
pressure and distribution of 

rainfall,relations between the 
distribution ot, 192 

Atmosphere, earth’s, absorption 
spedtrum .of the, 286 

Atomicity, chemical affinity and 
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Atomic phyllotaxy, 265 
weight of bismuth 23 
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Aubin, E., and A. Muntz, propor¬ 
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passage of rain - waters 
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chlorides, 106 
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salts, 94 

Bast fibres, chemistry of, 64 
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manganese, 225 
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Benzhydrol acetate, 93 
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Bizzarri, D., and G. Campani, 
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Briggs, R., relation of moisture in 
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by a modification of, 12 
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Burton, B. S., phosphorus oxy- 

iodide, 268 
Butter and margarine, 81 
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crystallisation of, 295 

separation of zinc from, 215 
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oxychloride, formation-heat of, 
60 
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pounds, 63 
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Cane-sugar, solubility of in water, 

82 
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Caoutchouc, recovery of old vul¬ 
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Carbo-glucosic acid, formation 

of, 251 _ 
Carbon, colorimetrical estimation 
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disulphide of in commercial 

benzol, 105 
purification of, 69 
qualitative test for, 221 

Carbonated ferruginous waters, 
204 

Carbonic acid, estimation of, 4 
in the ground air, 48 
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tion oi the, 141 
proportion of in the air, 13 
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portion for the measurement 
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Charterhouse Institution, 157 
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theory of, 162 
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of the rare-earth metals, 301 
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“ Chemists’ Almanac ” (review), 
294 

“ Chemists, Pocket-book for ” (re¬ 
view), 212 

Cheques, fraudulent alteration of, 
95, 105, 122 

Chloral, alcoholate of 251 
Chlorate, determining in bleach¬ 

ing chlorides, 290 
Chlor-benzoyl, adtion of upon 

glycocoll silver, 304 
Chloride, gold, in commercial 

solutions of platinum chlo¬ 
ride, 47 

of lime, adtion of upon the 
alcohols, 274 

silver, spedtrum impressed on, 
184 

sulphuryl, preparation of, 274 
Chlorides of iron, 106, 295 

volatile, 205 
Chlorine, solution of in water, 

195 
Chrimes, M., and F. E. Nipher, 

determination of rainfall, 192 
Christensen, O. J., chemistry of 

chromium compounds, 24 
Chromate of iron, 216 
Chrome ammonium compounds, 

• 227 
iron ore of Japan, 217 
oxide, changes of colour in the 

solutions of the salts of, 24 
Chromic and ferric oxides, sepa¬ 

ration and determination of 
alumina and of the, 85 

Chromium bromide, hydrated, 
273 

compounds, chemistry of, 24 
determination of in chrome 

iron-ore, 43 
double and triple oxalate con¬ 

taining, 187 
Chrystal, W. J., analysis of Ger¬ 
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Ciamician, G. L., spedtroscopic 

researches, 216 
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stitute for the Advancement 
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Coal and cellulose, 185 

and coke, determination of ash 
in, 47 

dust, influence of in colliery ex¬ 
plosions, 16 

tar benzenes, nature of volatile 
produdts in, 138 

“Coal, Chemistry of” (review), 
285 

“ Coal, Pressure of Gas in Solid ” 
(review), 303 

Cobalt and nickel, separation of 
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ficial, 13 

Coeruleine and galleine, 274 
Coffee, adulterations of, 47 
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Colladon, D., sounds of tele¬ 
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Colorimetrical estimation of car¬ 
bon in iron, 173 

determination of salicylic acid 
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berger, silicium, 70 
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bismuthous nitrate, 236 
Cyanised camphor, 106 
Cyanogen, acetylen, &c., detona¬ 

tion of, 260 
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the soil of Paris, 60 

Davidson, A. D., and A. Harvey, 
“ Syllabus of Materia Me¬ 
dina ” (review), 132 
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phosphoric acid in volcanic 
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reversal of the spedtrum of 
cyanogen, 253 

Dextrine, transformation of glu¬ 
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